NORTH AMERICAN SPECIES OF TWO-WINGED FLIIES BE-
LONGING TO THE TRIBE MILTOGRAMMINI

By Harry W. ALLEN

Of the Mississippi Agricultural Experiment Station

INTRODUCTION

An attempt has been made in this paper to define the limits of a
small group of Muscoid flies which have long been associated, some-
what incorrectly, by most American workers in Diptera with the
family Tachinidae, and to render the species of the group thus defined
readily determinable.

In the American literaturc of the past 30 years, with the exception
of Townsend’s, the genera which are discussed in this paper have
been rather widely scattered among genera of Tachinidae with which
they are but distantly related. Owing to the ditliculty of obtaining
a clear conception from the existing literature, of the limits of the
group, and of the genera contained, 1t has been found advisable to
define and redescribe quite fully. A speeial ceffort has been made in
the generic descriptions to disregard characters which fall within the
range of specific vartation, and to make the limits of the genera, which
fortunately are more readily distinguished than in the great central
mass of either the Sarcophagidae or Tachinidae, broad enough to
inchide not only the known species, but others as yet unknown, of
which there must still be many. In the genera to shich new species
have been added, the old species not adequately defined have been
quite fully redescribed.

It has been found nccessary to change the generally accepted
nomenclature and the synonomy to a considerable extent, from two
causes; first the failure of carlier workers, doubtless handicapped by
the lack of properly determined Kuropean aterial, to recognize the
identity of certain American forms with previously described ISuro-
pean species, and sccondly, the inclusion in one genus, namely
Hilarella, of several heterogenous Nearctic elements cach of which is
very cvidently entitled to generic rank.  While Coquillett’s concep-
tion of the genera of this group has been adhered to in most cases,
the author has recognized some of Townsend’s genera not hitherto
generally accepted.
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The types of very nearly all the species described by Coquillett
and Townsend, most of which are deposited in the United States
National Musgeuni, have been examined. Prof. S. J. Hunter of the
University of Kansas very kindly loaned Townsend’s types deposited
there, for examination. A study of these revealed that three of the
types, long submerged in synonomy, undoubtedly represent distinet
species, but in most the synonomy of Coquillett and of Aldrichwas
confirmed.  Van der Wulp’s types of Mexican and Central ‘American
species whieh are located in the British Museu, were not seen, but
correspondence with the museum cleared up some of the uncertainty
surrounding these speeies. It is to be regreted that the position of
Miltogramma erythrura and M. nana of Van der Wulp could not be
unquestionably settled at this time. The types of species described
by Meigen, Rossi, Fallen, and Zetterstedt were not seen, and their
present location is not known to me, but most represent well known
European species, of which 1 have seen determined specimens from
several European workers, and about the identity of whieh there can
be little doubt. Macquart’s types of the North American Metopia
lateralis and Senotainia rubriventris were not seen and their present
location is not known. However, very fortunately, both may be
quite certainly distinguished from the other known species by the
original description.

In the course of the work on this group, considerable scattered
information has been secured on the morphology of the immature
stages, which has been submitted for the purpose of clearing away
some of the uncertainty regarding the taxonomic position of the
Miltogramminae. Notes on the biology of certain species have also
been included.

To Dr. J. M. Aldrich, I am most deeply indebted for so freely
placing the facilities of the United States National Museum at my
disposal. and for frequent consultations and mueh eorrespondence,
at the cost of much inconvenience and loss of time to himself. To
Prof. 5. J. Hunter, I am also very deeply indebted for the loan of
type material from the University of Kansas Museum, the examina-
tion of which has contributed materially to the accuracy of this
paper. | am indebted to C. W. Johnson for the opportunity to
examine his fine colleetion, and that of the Boston Natural Iistory
Society, as well as for much helpful correspondence on the group:
to Prof. M. Bezzi of Italy, who loaned for study specimens of several
ISuropean  genera of Miltogramminae not known in the North
American fauna; to Doctor Zerny, who loaned for study North
American material deposited in the Tmperial Museum at Vienna,
which included the type of Arrenopus americanus; to Maj. E. E.
Austen and his assistants in the British Museum for helpful cor-
respondence concerning Van der Wulp’s types; to Prof. R. W-
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Harned, of Agricultural and Mechanical College of Mississippi, for
providing an opportunity to study collections in the Iastern States,
to J. R. Ricks, director of the Mississippt Agricultural Experiment
Station, for allowing time for the completion of the manuseript;
and to Prof. K. W. Stafford for much helpful criticism. Thanks are
due, also, to Nathan Banks, J. R. Malloeh, Prof. J. S. Hine, C.
Howard Curran, H. J. Reinhard, C. S. Brimley, A. F. Burgess, Dr.
H. T. Fernald and R. C. Shannon for allowing me to examine their
collections or the collections in their charge.

CLASSIFICATION
Family SARCOPHAGIDAE
Subfamily MILTOGRAMMINAE

The Miltogramminae are a group of Muscoid flies closely related
both to the Tachinidae and the Sarcophagidae, but in both morphol-
ogy and habits, more closely resembling the latter. The adults
may be distinguished from any Tachinidae that have come under
my observation, by the presence of an undivided postscutellum (fig.
1, B, mt?, compare with A and () the possession of an enlarged second
sternite which overlaps the tergite of the first abdominal segment?
on the sides (fig. 2, B, 2s, compare with A and €). From the Sarco-
phaginae they may be distinguished, usually, by the Tachinid
habitus, and by the arista, which is naked or at most with incon-
spicuous plumosity scarcely longer than the thickness of the arista.
The outer forceps of the male genitalia are usually several times as
long as wide and approximate or exceed the inner forceps in size;
whereas in the Sacophaginae they are reduced to the so-called “ac-
cessory plate.”

The Miltogramminae of North America may be divided into two
tribes on the following adult eharacters:

1. Impression of the bucca, near the vibrissal angle, large, conspicuously sub-
merged below the surface level of surrounding sclerites, color of impression
usually contrasting conspicuously with that of the parafacials and remainder
of bucca; orbital bristles present on females, but usually lacking on males;
mesotibia on outer front surface near the middie usually with more than one
macrochaeta_ - _____.___ Tribe Amobiini

Impression of bucca, near vibrissal angle, small, not deeply submerged or con-

spicuously differentiated by color from the parafacials and the remainder of

the bucca; orbital bristles present in both sexes or lacking in both males and
females; mesotibia on outer front surface near the middle with never more than

a single marcochaeta; sternopleuron at most with two bristles; abdomen

without discal macrochactae. . __ . ____________________ Tribe Miltogrammini

1 Actually the second abdominal tergite, the first having been redueed to a vestigial selerite. Most
taxonomic workers in ealypterate Muscoidea refer to the first plainly visible segment as the first abdominal
segment, which is the procedure adopted in this paper. Compare Young, Cornell Agrieultural Experi-
ment Station, Mem. 44, figs. 38 to 76, 1921,
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Tribe MILTOGRAMMINI

Small to medium sized flies, usually with rather short wings and

a short, conical abodmen.
Orbital bristles present in both sexes except in Pachyo-

proclinate.

Ocellar bristles usually differentiated,

phthalmus, in which they are submerged in a second row of frontals;
but one frontal row of bristles on either side of vitta, except i Pachyo-

phthalmus.

[~

F1G. 1.—VARIATION IN
THE STRUCTURE OF
THE MEDITERGITE OR
POSTSCUTELLUM.
LATERAL ASPECT.
A, TACHINIDAE
(TACIIINA MELLA
WALKER), B, MiL-
TOGRAMMINAE (SEN-
OTAINIA TRILINEATA
VAN DER WuULP), C,
SARCOPHAGINAE
{SARCOPHAGA CO M-~
MUNIS PARKER);
mi?, POSTSCUTELLUM
§l?, SCUTELLUM, 2!
FIRST ABDOMINAL
SEGMENT. A, AND
C ADAPTED FROM
YOUNG.

Penultimate joint of arista not more than twice as long

as wide. Bueeca and back of head about the oral
cavity never with a distinet white beard, at most
with sparse pale hiairs.  l0yes bare.  Abdomen always
bearing macrochactae.  Females with nonpiercing
larvipositors.  Male genitalia (pls. 1-3) with penis
not so highly chitinized nor so intricately sculptured
as in typical Sarcophaginae; comparatively small
and unspecialized, tipped with a membrancous, more
or less collapsible hood: two pairs of claspers present,
the posterior clasper usually bearing a stout bristle.
Apical cell (pl. 4 fig. 24) ending far before the ex-
treme tip of the wing, sometimes closed at margin
of wing but never long petiolate.  Fourth vein with
a strong fold at the bend.

The females in all species that have been studied,
possess a very short uterus (pl. 4, figs. 20, 22, 25),
from which arises a large pouch, in which the ova
develop to large, naked, active maggots, of which
there is only a moderate number.  The female repro-
ductive organs conform in all species studied to the
Group T of Pantel,* and the somewhat more re-
stricted Metopiine series of Townsend.?

The larvae in all instars resemble the unspecialized
Muscoid maggot in general appearance. The first
instar maggots are metapneustie, the posterior spir-
acle being at the bottom of a depression; the buc-
copharyngeal apparatus (pl. 5, figs. 29-34) consists of
a single large, heavily chitinized, median hook,
articulating with a slender dorsal rod of the in-
termediate region, and two much weaker, thinly

chitinized lateral hooks, one on either side of the median; the inter-
mediate region is fused to the basal piece without articulation. The
second and third instar maggots are amphipneustic, the anterior
spiracle (pl. 5, fig. 28) consisting of several fingerlike papillae radiating
like the rays of a fan.  In the last two instars, the median hook of

1 Diptéres A larves entomobies, LaCellule, vol. 26, p. 57, 1910.
3 An. Ent. Soe. Amer., vol. 4, p. 130, 1911,
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the buccopharyngeal apparatus (pl. 5, fig. 34) is absent or vestigial,
and the two divergent lateral hooks are strong and heavily chitinized;
two articulations, one between the hrooks and the intermediate picce
and another between the intermediate picee and the basal piece,
are present; and above the intermediate region is a small rodlike
dorsal accessory picce.

The puparium (ph. 4, {ig. 21) is smooth and evenly rounded save
at the anterior end which sometimes shows distinet segmentary
folds, and the posterior end which is somewhat constricted and
truncate at the apex. At the anal end there is usually a deep pit
(pl. 5, fig. 27), in which the posterior spiracles are located. The
spiracle is pierced by three nearly straight, more or less converging
slits.

The adults occur on barren sand, rocks, denuded soil, or less
frequently on herbaceous vegetation and low shrubby foliage.  Some

Fi1G. 2. VENTRAL VIEW OF ABDOMEN TO SHOW VARIATION IN TIIE DEVELOPMENT AND POSITION OF THE
SECOND STERNITE. A, TACHINIDAE (FRONTINA ALETIAE RILEY), B, MILTOGRAMMINAE (SENOTAINIA
TRILINEATA VAN DER WULP), C, SARCOPHAGINAE (SARCOPHAGA, SPECIES), 2{ TERGITE OF FIRST SEG -
MENT, 28, SECOND STERNITE REDUCED AND SUBMERGED BENEATH TERGITE IN TACHINIDAE, ENLARGED
AND OVERLAPPING TERGITE IN MILTOGRAMMINAE AND SARCOIIPAGINAE.

are attracted to flowers, others to the flow of honey dew from aphids
or other Hemipterous insects. The females are viviparous, deposit-
ing active, motile maggots on or near their food. The maggots live
in the nests of fossorial Ilymenoptera, feeding on the stores provided
for their young, which may be paralyzed inscets or spiders, or masses
of pollen. The maggots are not known to be primary parasites of
the young of their Hymenopteron hosts, though their presence in
the nests frequently results in the death of the latter. So far as 1
am aware, it has not yet been conclusively demonstrated that any
of these flies are the primary parasites of phytophagous inseets in
their native habitat. All the records investigated by the writer
indicate that while the flies do breed in the bodies of such hosts, they
display no interest in them until after they have become the prey
of some wasp.
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EEY TO NORTH AMERICAN GENERA OF MILTOGRAMINI

1, IO NI IDERNHDE e e oy i = = B S S S = LS S S e 2.
First vein bristly; distal section of fifth vein more than half as long as preceding
section; parafacials bearing a distinet row of macrochactae, facial ridges

nearly parallel. - ______________________ Opsidiopsis Townsend.

2. Length of head at vibrissae almost equal to length at base of antennae; epistoma
usually produced, and in profile conspicuously visible__________________ 12.
Length of head at vibrissaec much less than at base of antennae; epistoma not
produced, at most scarcely visible inprofile____________________________ 3.

3. Apical cell open at margin of wing_______________________________.___.__ 5%
Apieal cell elosed at marginof wing________ . __________________________ 4,

4. Distal section of fifth vein longer thfm preceding section; fold of fourth vein
longer than discal eell_ ______ ___________________. Taxigramma Perris.

Distal section of fifth vein scarcely more than half as long as preceding section;
fold of fourth vein distincetly shorter than discal cell.___Hilarella Rondani.

5. Facial ridges with bristly hairs or macrochaetae which extend not more than
one-fourth the distance from the vibrissae to the base of the antennae______ 6.
Facial ridges with strong macrochaetae which extend more than half the
distance from the vibrissae to base of antennac; vibrissae and ocellar bristles
distinetly differentiated; bristly hairs on ecither side of frontal vitta below

ocellus . o e Sphenometopa Townsend.

6. Parafacials with a distinet row of macroehaetae. - ______________________ 11.
Parafacials without maerochaetae__ - ________________________ . _______ 7.

7. Abdomen clongate conical; macrochactae on abdomen much larger than the
bristly hairs_ oo 8.

Abdomen subglobose; macrochactac on abdomen scarcely differentiated
from the surrounding bristly hairs; head in profile with no definite angle

between bucecal and facial margin.___.____-_____ Oestrohilarella Townsend.
8. Frontal rows not extending to below base of antennae and not strongly diver-
gent below; lunule scarcely visible. . ______ 9.

Frontal rows extending to middle of second antennal joint and strongly
divergent below; lunule conspicuously exposed.
Phrosinella Robineau-Desvoidy.
9. Third vein on upper surface with but one or two small hairs near its base; arista
thickened to near its tip_ ..o ________________ Senotainia Macquart.
Third vein on upper surface usually with a row of bristles extending at least
nearly halfway to the small cross vein; if not, arista not thickened beyond
basal half
10. Apical scutellar bristles well developed, nearly or quite as large as the extreme
lateral scutellars; front with sides not converging anteriorly ; male genitalia,
in repose, largely or wholly concealed within tip of abdomen.
Gymnoprosopa Townsend.
Apical scutellar bristles lacking, or if present, much smaller than the other two
pairs of marginals; front with sides usually converging anteriorly; male
genitalia, in repose, extruding prominently from tip of abdomen.
Eumacronychia Townsend.
11. Facial ridges strongly divergent; vibrissae mnuch less than length of second
antennal joint above front edge of oral margin; proboscis much shorter than
height of head . .. _ .. _ o ________" _Metopia Mecigen.
Facial ridges parallel; vibrissae at least length of second antennal joint above
front edge of oral margin; proboseis at least nearly as long as height of head.
Opsidia Coquiliett.
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12. Faeial ridges usually with bristly hairs; maerochactaeif present, not extending
onridges abovetips of antennae___________________________________ 13.
Faeial ridges with a row of maerochaetae extending farabove tips of antennae.
Sphenometopa Townsend.

13. A single row of frontal bristles on either side of frontal vitta; orbital bristles

present i 14.
Two rows of frontal bristles on either side of frontal vitta; orbital bristles
absent.___________________ Pachyophthalmus Brauer and Bergenstamm.

14. Distance from tip of antennae to vibrissae equal to or execeeding length of
second antennal joint; antennae extending searcely more than halfway from
their base to front edge of oral margin; posterior, eonvex part of sterno-
pleuron triangular in outline; mesothoracic spiraele with both fringes of
about equal size, the posterior one not plumose_______ Senotainia Maequart.

Distance from tips of antennae to vibrissae distinetly less than length of
second antennal joint; antennae more than two-thirds distance from their
base to front edge of oral margin_____________ Eumacronychia Townsend.

DESCRIPTIONS OF GENERA AND SPECIES
Genus PACHYOPHTHALDMUS Brauer and Bergenstamm

Pachyophthalmus BravEr and BerceeEnsTamMm, Denkschr. Akad. Wien.,
vol. 56, p. 117, 1889; vol. 60, p. 170, 1893. Genotype, Tachina signata
Meigen.—CoquirLerT, U. S. Bur. Ent., Tech. Ser., no. 7, p. 79, 1897.—
Apams, in Williston’s North American Diptera, pp. 372, 373, fig. 151,
nos. 72, 75, 1908.—Tuowmpson, Paris Edition du Bull. Biol. de la France
et de la Belgique, Recherches sur les Diptéres parasites, pp. 138-149, 1921.

Sarcomacronychia Townsenp, Trans. Amer. Ent. Soe., vol. 19, p. 100, 1892.
Genotype, S. unice Townsend, which equals P. floridensis Townsend,
according to J. M. Aldrieh, who has examined both of Townsend’s types.

The genus is represented in North America by four closely related
species. The adults in general appearance closely resemble Sarco-
phaga adults. Other characters are as follows:

The inner eye orbits are broadly convex, without sinuosity, some-
what more nearly approximated at base of antennae than at the
vertex, diverging rapidly to bucea; front much narrower than cither
eye, slightly narrower in female than in male; two frontal rows on
either side of vitta, the inner row scarcely attaining base of antennae,
and not suddenly divergent below, composed of larger bristles than
those of outer row; no orbital bristles in either sex; vibrissae high
above front edge of oral margin; antennae short, extending scarcely
more than halfway to the oral margin; third joint less than three
times the second; penultimate joint of arista not more than twice as
long as broad; length of head at vibrissae nearly equals length at
base of antennae; facets of eye at extreme front very much larger
than those at the side; bucca and back of head beset with black
bristly hairs; no pale hairs present. Thorax with three broad, con-
spicuous black vittae; two sternopleurals, and three pairs of nearly
equal marginal scutellar bristles. Intermediate abdominal segments
marked with large, irregular blackish spots. Genitalia of male
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moderately large; in repose protruding but slightly from tip of
abdomen; inner forceps divergent from near their base; posterior
claspers bearing bristles; penis with a more or less rigid, noncollapsi-
ble, heavily chitinized hood; genitalia of female consisting of a rela-
tively unspecialized larvipositor, telescoped within abdomen in repose.
Wings lacking costal spine; veins without bristles save a few at base
of third vein; apical cell narrowly open, ending far before extreme
wing tip; section of fourth vein beyond the bend strongly arcuate;
last section of fifth vein much less than half the preceding section.
Pulvilli of male nearly or quite as long, of female much shorter than
last tarsal joint. ‘

Townsend * dissected one species of the genus and found that it
possessed the typical double-pouched uterus of Miltogramminae.
The writer has dissected dried specimens of floridensts, finding in
them considerable numbers of maggots, indicating that the females
deposit active larvac. Not all the larvae found were fully formed,
a definite series from partly to fully developed first instar maggots
being present.

Thompson’s description and figures of signatus * indicates that in
the first instar larvae, the cuticle covering, save near the mouth,
takes the form of oval or polygonal, convex rugosities differing from
the covering of [lattened scales followed by longitudinal ribs found
in Miltogramma and Senotainia. The buccopharyngeal apparatus
of signatus, as figured by Thompson, closely resembles that of Seno-
tainia, excepting that the whole mechanism is more massive and the
median hook lacks the ventral denticle. I find that the buccopharyn-
geal apparatus of floridensis differs slightly from Thompson’s figure
for signatus in possessing a more slender interimediate piece and
differently shaped lateral hooks. Thompson finds that the buccal
armature of the third instar very closely resembles that of Sphecapata
conica and Miltogramma punctatum; that there are seven radiating
papillac on the anterior spiracle, and that the posterior spiracle
possesses the usual three oval slits.

The puparium of floridensis has been carvefully described and fig-
ured by Greene,” who finds that the posterior end bears a small,
deep pit, within which occur the posterior spiracles. The three
slits of the spiracle are straight and parallel, pointed at the lower
end, below which is the large round button. The pit is located
largely below the horizontal bisecting plane, the anal opening being
outside of and below the pit. Thompson noted that the puparium
of signatus lacks the anal pit, an unexpected aberration verified by
the writer in North Ameriean specimens in the National Museum.

¢ An. Ent. Soe. Amer., vol. 4, p. 130, 1911.
& Reeherches sur les Diptéres parasites, p. 112, 1921.
¢ Proc. U. S. Nat. Mus., vol. 60, p. 12, fig. 8, 1921.
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Pachyophthalmus is represented by a limited number of species
occurring in Europe and the American continents. The adults ap-
parently do not frequent barren sand and denuded ground. They
arc attracted to flowers, bask on shrubby foliage in the sunlight, and
have been noted about habitations, as would be expected from the
peculiar host relationships. The members of the genus, so far as
known, are biologically superimposed on wasps which build mud
nests under shelter or in hollow stems, including members of the
families Sphecidae and Eumenidae. The manner in which the female
establishes her progeny and the subsequent larval development have
not been observed. Rau found the puparia of one species lodged in
a hollow stem containing the nests of Odynerus. When associated
with the common “dirt daubers” Pelopacus and Trypoxylon, which
build their nests indoors, it is not known whether the maggots
pupate within the mud cells of their hosts or leave them to bGOk
other shelter for the transitional stage. The members of the genus
Pachyophthalmus are more distinetly aerial in habit than the other
North American genera of Miltogrammini. So far as is known, all
of the activities of adult, larval, and pupal stages take place in a
stratum extending from a foot or more to several feet above the
ground. This is a noteworthy biological specialization in a group
of flies, most of which pass the immature stages under ground, and
never rise, as adults, but a few inches above the ground.

KEY TO NORTH AMERICAN SPECIES OF PACHYOPHTHALMUS

1. Thoracic vittae not continuous over scutellum; hind tibia on outside with a
complete row of bristles extending to the apex; the fourth abdominal and
genital segments wholly black______ . _______ 3.

Thoracic vittae continuous over scutellum; hind tibia on outside with a row
of bristles not extending far beyond the middle._____._________________ 2.

2. Fourth abdominal segment and genital segments wholly black; parafrontals

outside the two frontal rows conspicuousty setulose_____ hinei, new species.
Fourth abdominal segment and genital segments yellow; parafrontals outside

the two frontal rows, at most with scattered microscopic bristly hairs
floridensis Townsend.

3. Anterior clasper of the male genitalia much shorter than the penis, and with
bluntly pointed tips-_. . ____ signatus (DMeigen).

Anterior clasper of the male genitalia nearly as long as the penis, and with
exceedingly sharp, delicate, incurved hooks at the tip.
distortus, new specics.

UNRECOGNIZED SPECIES OF PACHYOPHTHALMUS

erythrura VAN pEr WurLre, Biol. Cent.—Amer., Dipt., vol. 2, p. 89, 1890.
Described from a single male from Presidio, Mexico, and assigned to i dto-
gramma. Type in British Museum.

sarcophagina VAN pDER WuLp, Biol. Cent.—Amer., Dipt., vol. 2, p. 90, 1890.
Deseribed from a female from Atoyace, Vera Crusz, Me,\lm, and assigned
to Miltogramma. The type and one other specimen in British Museum.

4202—201—2
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PACHYOPHTHALMUS FLORIDENSIS Townsend

Pachyophihalmus floridensis TowNsEND, Ent. News, vol. 3, p. 80, 1892; An.
Ent. Soc. Amer., vol. 4, p. 130, 1911.—CoquiLLeTrT, U. S. Bur. of Ent.,
Tech. Ser., No. 7, p. 80, 1897.—SmiTH, Ins. of New Jersey, p. 778, 1909.—
Auprrci, Cat. of N. A. Dipt., p. 447, 1905.—Jounson, Bull. Amer. Mus.
Nat. Hist., vol. 32, art. 3, p. 72, 1913.—WartoxN, Proc. U. S. Nat. Mus.,
vol. 48, p. 182, 1914.—RE1NHARD, Ent. News, vol. 30, p. 283, 1919.—CoLE
and Lovert, Proe. Cal. Acad. Sciences, vol. 11, p. 301, 1921.
Sarcomacronychia unica TowNsgEND, Trans. Amer. Ent. Soc., vol. 19, p. 101,
1892.
Sarcomacronychia sarcophagoides TownsENnD, Canad. Ent., vol. 24, p. 165,
1892.
Sarcomacronychia trypoxylonis TowNsEND, Bull. Ohio Exp. Sta., Tech. Ser.,
1, p. 165.
Sarcomacronychia trivitatta TownsENDp, Proc. U. S. Nat. Mus., vol. 43, p.
363, 1912, type from Peru deposited in U. S. National Museum, examined
by me.—Ravu and Ravu, Wasp Studies Afield, p. 331, 1916.
Male.—Front at narrowest point 0.25 of extreme width of head
(measurements of five as follows: 0.22, 0.23, 0.24, 0.27, 0.27);
frontal vitta narrowest near middle, where it 1s one-half to three-fifths
width of parafrontals; parafrontals silvery pollinose, outside the
frontal rows bare or with sparse microscopic bristly hairs; vibrissae
the length of the sccond antennal joint above front edge of oral
margin; facial ridges bristly on lowest half; third antennal joint one
and one-half times length of second; arista thickened on basal fourth;
penultimate joint slightly longer than broad; proboscis almost equals
the head height; labella small and laterally compressed; palpi black.
Thorax with the usual three black vittae, extending over thescutellun;
three postsutural dorsocentral bristles; seutellum with three nearly
equal marginal bristles and small preapicals. Abdomen black ex-
cepting the last segment which is red; the three posterior segments
thinly gray pollinose, usually to the apex; the intermediate segments
with three large, more or less rectangular black spots; first segment
bearing strong median marginal bristles: second with median mar-
ginals and several lateral bristles, which become weaker as they ap-
proach the median line; third and fourth with a marginal row of eight
to twelve. Genital segments rufous (pl. 2, fig. 12); inner forceps
nearly straight when viewed from the side: outer forceps pale yellow,
much less massive than the inner pair, apical two-thirds slender and
rounded in eross section; penis with a black, laterally compressed,
lLieavily chitinized hood, consisting of a large, irregular anterior
process and a small slender posterior process connected by a narrow
translucent membrane; anterior elaspers mueh shorter than the penis,
tapering forward to a strong blunt point. Wings with one or two
small bristly hairs near the base of the third vein; penultimate section
of the fourth vein equaling one-half the preceding section. Pulvilli
longer than last tarsal joint; hind tibia on the outside, with an incom-
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plete irregular row, of which the lowest is the largest and is located
slightly bevond the middle.

Female.—Front at narrowest point 0.19 of head width (measure-
ments of six as follows: 0.14, 0.18, 0.18, 0.19, 0.22, 0.23). With the
usual sexual differences in the gemtalia and length of pulvilli.  Other-
wise like the male.

Length, 5 to 9 mm.

Redeseribed from a long series including both males and females,
from the following localities: Lafayette, Indiana; Blue Ridge Sum-
mit, Pennsylvania; Clementon, New Jersey; Chesapeake Beach and
Plummer Island, Maryland; Rock Creek Park, District of Columbia;
Potomace Creck, Virginia: Wilmington County, Georgia; Miami and
Lake Worth, Florida; Victoria, Waco, and Brownsville, Texas;
Colorado; Minot, North Dakota; Moseow, [daho; Emigration Can-
von, Utah; Rio Aravaipa, ast Verde River and Cave Creek Canyon,
Chiricahua Mountains, Arizona; Socoro, New Mexico; Santa Cruz
Mountains, Santa Clara County, Los Angeles County, and Claremont,
California; Kaslo, British Columbia; Porto Bello, Panama; Boracoa,
Cuba; specimens from Lafayette, Indiana, labelled “on parsnip
flower,” (J. M. Aldrich); “from cells of P. eementarius” Dorchester
County, Maryland, (H. S. Barber); “from nest of P. cementarius,”
Biloxi, Mississippi; “from the nest of harrisi™ (F. M. Jones); “from
the nest of wasp Sceliphron cementarium Dr. var.””; Toboga Island,
Panama, (J. Zetek); all the above in the collection of the United
States National Museum. Baldwin, Kansas; Columbus, Ohio: in
collection of Prof. J. S. Hine. Agricultural and Mechanical College,
Sellers, and Ocean Springs, Mississippi, in my collection.

The conclusions of Aldrich 7 who examined the tvpes, and of
Coquillett ® as to the identity of Townsend’s (sarcophagoides) (trypou-
ylonis) (unica) and floridensis has been accepted without further study
of the types. Major Austen of the British Museum, who has com-
pared a specimen of floridensis determined by me with the type of
( Miltogramma) erythrura Van der Wulp, states that the latter is s
Pachyophthalinus but questions whether it 1s identical with foridensis.
He adds that “your specimen is little more than hall the size of the
type, but in spite of this, and the fact that your specimen is a female,
while the type is a male, the enlarged facets in the eyes of your speci-
men are somewhat larger than the corresponding facets in the cyes
of the tvpe. Again, the frontal steipe is hlack in your specimen, but
russet in the tvpe in which the black markings on the first three
abdominal tergites are less extensive and less clearly defined than
in the specimens forwarded by you.” 1 find that in floridensis,
the size, color, and distribution«of polien are characters variable to a

7 Cat. of N. A. Dipt.,, p. 447. ® U, 8. Bur, of Ent., Tech. Ser., No. 7, p. 80.
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considerable degree, and that the females possess distinetly larger
eve fucets than the males, and believe that the differences noted by
Major Austen may not be of specilic significance.  Miltogramma
sarcophagina Van der Wulp, according to Major Austen, who has
recently examined the type for me, is certainly a Pachyophthalmus.
According to the original description, it has a red-tipped abdomen,
a character not possessed by any other species of Pachyophthalmus
known to me, except floridensis. 1t seems possible that floridensis
is identical with erythrura or sarcophagina of Van der Wulp, or with
both, but I hesitate to submerge floridensis in synonomy until after
a more careful comparison of types.

PACHYOPHTHALMUS HINEI, new species

Male—Front at narrowest 0.27 of head width, (measurements of
five as follows: 0.26, 0.26, 0.27, 0.27, 0.28); face and front white
pollinose, becoming leaden towards vertex; frontal vitta red, some-
times black, narrowest in front of middle, where it is from less than
half to two-thirds as wide as either parafrontal; about 12 bristles in
the inside frontal row; parafrontals outside the second frontal row, and
as far as base of the antennae, black setulose; vibrissae inserted
slightly less than length of second antennal joint above front edge of
oral margin; facial ridges with seattered bristly hairs on slightly more
than lowest half; antennae black, third joint scarcely longer than
second; arista thickened on basal two-fifths, penultimate joint con-
spicuous and nearly twice as long as wide; parafacials bare; in profile,
width of bucca equals width of parafacial and one-eighth eye height;
palpi black. Thorax gray pollinose, with three broad black vittae
continuous over the scutellum; two, and sometimes three, postsutural
dorsocentral bristles: three nearly equal marginal scutellars; no
preapicals. Abdomen black, strongly tinged with bronze, densely
overlaid with gray pollen, with an obscure, broad, black, median vitta;
first segment without median marginal bristles, second with a median
marginal pair, third and fourth with uninterrupted marginal rows.
Genitalia black, small and fully concealed within the abdomen, in
repose; first genital segment without apical macrocahetae; claws of
inner forceps nearly straight in profile and terminating in blunt,
laterally compressed tips: outer forceps as long and massive as the inner
pair, tapering moderately to broad, rounded, polished black tips;
penis with the hood largely membranous, consisting of a slender,
lieavily chitinized stem which extends to apex and supports a posterior,
laterally compressed membranous wing which gives to the hood a
lanceolate appearance. Wings hyaline; third vein with one to two
small bristles at its base. Legs black; pulvilli of fore feet almost as
long as last tarsal joint; hind tibia on outside with a row of about
eight unequal bristles not extending far beyond the middle.
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Female—Front at narrowest, 0.25 of head width, in the single
specimen measured.  Pulvilli of fore feet less than one-half length of
last tarsal joint. Otherwise, save for usual differences of genitalia,
like the male.

Length, 6 to 8 mm.

Type.—Male, in the collection of Prof. J. S. Hine, from Cameron,
La. August 14-28, 1903.

Allotype.—Female, in the eollection of Professor Hine, same locality
and date as the type.

Host relationships.—Unknown.

Deseribed from two males and one female from Cameron, La..
August 14-28, 1903, and three males from the same locality, July 7,
1905, all collected by Professor Hine, in whose honor the species is
named.

The speeies is closely allied to floridensis, from which it may be
distinguished by the absence of red on the last abdominal segment
and the genitalia, the absence of preapical scutellars and median
marginal bristles on the first abdominal segment, and in having the
parafrontals setulose outside the frontal rows.

PACHYOPHTHALMUS SIGNATUS (Meigen)

Tachina sigrnatus MEIGEN, Syst. Beschr., vol. 4, p. 303, 1824,

Tachina anomalus ZETTERSTEDT, Dipt. Seand., vol. 13, p. 6074, 1859.

Macronychia signata ScHINgR, Faun. Aust., vol. 1, p. 502, 1862.

Pachyophthalmus signatus Braver and BerceEwstams, Denkschr. Akad.
Wien., vol. 56, pl. 7, fig. 145, 1889; vol. 61, p. 620, 1894.—CocUILLETT,
U. S. Bur. Ent., Tech. Ser., No. 7, p. 79, 1897.—StEIN, Entom. Nachricht,
vol. 26, p. 149, 1900.—ViLLexzuve, Bull. Soc. entom. France, 1900,
p. 381.—Bgrzz1 and SteIN, Kat. Pal. Dipt., vol 3, p. 518, 1907.—SmiTH,
Ins. New Jersey, p. 778, 1909.—Brivmuey, Ent. News, vol. 33, p. 24, 1922.

Pachyophthalmus aurifrons TowNsEND, Trans. Amer. Ent. Soc., vol. 18,
p. 354, 1891.

Miliogramma signata PANDELLE, Rev. entom., vol. 14, p. 298, 1895.

For this species the writer has accepted the synonomy of Coquillett
and Bezzi and Stein without examination of the types concerned.
The identity of the Kuropean with the North American form has
been verified by a eomparison of the genitalia.

Male.—Front at narrowest 0.215 of the head width (measurements
of four as follows: 0.21, 0.21, 0.21, 0.23); frontal vitta dull black,
narrowest at base of antennac; at the middle of front, almost as wide
as either parafrontal; inner frontal row of about thirtcen bristles;
parafrontals golden pollinose; vibrissae two-thirds length of second
antennal joint above front edge of oral margin; facial ridges irregu-
larly bristly on lower half or less: antennae black, third joint slightly
longer than second; arista thickened on basal third; in profile, bueeal
width equals parafacials and one-sixth the eye height; front projects
about one-fourth the eye diameter; proboscis slender, almost equaling
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head height; labella rather small; palpi black. Thorax with the
usual three broad black vittae extending as far as seutellum, the latter
shining black, without vittae. Abdomen black, with the last three
segments thinly gray pollinose, often to their apices: intermediate
segments each with three large black spots; strong median marginal
bristles on the first two scgments, marginal rows of about cight on the
last two. Genital segments black; inner forceps (pl. 3, fig. 13) curved
forward, tips laterally compressed; outer forceps yellow, tapering to
points round in cross section, more slender than inner forceps: penis
with black, heavily chitinized hood, bootlike in appearance, with the
toe of the “boot”” pointed towards the inner forceps and with a trans-
parent keel on its posterior border; anterior clasper slightly more than
half as long as penis, tapering to a stout, anteriorly directed point.
Wings with two to three small hairs at base of third vein. Legs
black; hind tibia with a complete row of uneven bristles on the
outside surface.

Female.—Not distinguished with certainty from females of . dis-
tortus. 'The front at narrowest, in five specimens averaged 0.18 of
the head width (measurements as follows: 0.15, 0.16, 0.17, 0.22, 0.22).
Usual sexual differences in genitalia and in length of claws and
pulvilli.  Otherwise like the male.

Length, 6 to 7 mm.

Redescribed from the following males: One from Holyoke, Massa-
chusetts, no. 1478¢ Dimmock’s Ent. Notes; three from Washington,
District of Columbia, one labeled “from wasp’s nest”” (H. G. Dyer);
onc labeled “from butter wasp” (C. V. Riley); four from Lafayette,
Indiana (J. M. Aldrich); two from Tennessee Pass, Colo. (J. M.
Aldrich); three {from White Mountains, New Mexico, two labeled
“flowers of Cicuta occidentalis” and the other “flowers of Solidago
trinervata” (C. H. T. Townsend); two from Mono Lake, California
(J. M. Aldrich); two from Sierra Madra, Chihuahua, Mex. (C. I1. T.
Townsend); all in the colleetion of the National Museum. One
from Sugar Grove, Ohio, and another from Columbus, Ohio, labeled
“parasite of Trypoxylon politum,” both in collection of Prof. J. S.
Hine. One male, Macerat, Italy (?), determined by Professor Bezzi,
and one male, Rambouillet, France. Both uropean specimens in
which the genitalia was relaxed were found to be identical with North
American material.

Owing to the inclusion of two distinct species under the name
signatus, published records referring to this species up to the present
should not be aceepted without verification.  PP. signatus oceurs mn
[urope and is also generally distributed over North America, having
been identified by the writer from males with the genitalia relaxed,
from Massachusetts, Distriet of Columbia, Indiana, Colorado, New
Mexico, California, and Chilwuahua, Mexico. It is attracted to
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flowers, Townsend having taken specimens in the Southwest on Cicuta
occidentalis and Solidago trinervata. The writer on one occasion,
captured several specimens basking on sunlit foliage of shrubs and
small treesin Massachusetts. I have examined one specimen bearing
a record of rearing from Trypoxylon politum Say. The host relation-
ships indicated by Coquillett,® Brimley,'® and Malysev ! are possibly
correct but should be verified.

PACHYOPHTHALMUS DESTORTUS, new species

Male.—Front at narrowest 0.22 of head width (measurements of
five as follows: 0.20, 0.21, 0.21, 0.23, 0.24); frontal vitta black,
narrowest near the middle, where it is about two-thirds width of
parafrontal, diverging slightly to vertex; parafrontals with a dense
inner row of about fitteen bristles, outside of which is a row of smaller
bristles and sparse, scattered hairs; vibrissae about hall length of
second antennal joint above front edge of oral margin; antennae
black, extending two-thirds distance to vibrissae, third joint slightly
longer than second; arista thickened on basal third; penultimate
joint nearly twice as long as wide; facial ridges with scattered hairs
on lower half; in profile, bucca wider than parafacials and equal to
about one-sixth the eye height: front projects about one-fourth eye
diameter; paratacials bare save for a few sparse hairs; proboscis
about two-thirds head height. stout; labella fleshy; palpi black.
Thorax gray pollinose, with the usual three broad black vittae extending
as far as the scutellum; three, or sometimes four postsutral dorso-
central bristles; scutellum with three marginals, of which the inter-
mediate pair is larger than the other equal pairs. Abdomen black,
densely gray pollinose to apices of segments with three large, shining,
irregular black spots on ecach of the last three segments; first and
second with strong median marginal pair of bristles and a few laterals
becoming weaker towards the median line; third and fourth segments
with marginal row of fourteen to sixteen bristles. Genitalia (pl. 3,
fig. 14) black; inner foreeps slightly divergent from their base; claws
moderately flattened laterally, in profile curved abruptly forward near
the tip; outer forceps tapering uniformly to rounded tips about
equal to size of tips of inner foreeps; penis laterally compressed,
with the rolled edges of apical aperture much narrower than width
of penis in the middle; anterior claspers nearly as long as the penis,
extremely crooked, with very fine hooked tips, best seen from the
rear. Wings of usual venation; third vein with two to three small
hairs at its base. Legs black; hind tibia with complete row of
about nine irregular bristles on outer surface.

¢ U. S. Bur. Ent., Tech. Ser., No. 7, p. 19, 1897. 11 Hort. Soc. Ent. Ross., vol. 40, p. 51.
19 Ent. News, vol. 33, p. 24, 1922,
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Length, 5 to 8§ mm.

Type.—Male, Cat. No. 28150, U.S.N.M., from Stone Valley,
Pennsylvania.

Described from the following material, all males: In the National
Museum: one from White Mountams, \Tew ITampshire (Morrison);
four from Stone Valley, Pennsylvania, June 24 (II. E. Ewing);
seven from Plummer Island, Maryland, bred from nest of Trypoxylon
politum, February 25, 1917 (II. L. Viereck); one from Kaslo,
British Columbia (R. P. Currie): in the Canadian National collec-
tion, two, Barber D., New Brunswick, 24—vi-1914 (I. M. McKenzie)
(J. D. Tothill); one, Barber D., New DBrunswick, 25-vi-1914 (J. D.
Tothill); one, II mmlton River, Muskmt Falls, Labrador, 12-19-vn-
1919 (S. E. Arthur): in the collection of R. C. Shannon, one from
Ithaca, New York, May 25, 1922

The female, T have been unablc to distinguish from those of P.
stgnatus. The male also resembles signatus excepting in the genitalia
which i1s widely different. P. distortus is at present known from
only a limited number of localities in the northeastern states, eastern
Canada, and from Kaslo, British Columbia. It has never been
collected on flowers. Doctor Ewing secured several specimens from
a large number observed flying about the poreh of a deserted cabin
in Pennsylvania. It has been reared from Trypozxylon politum Say.

Genus SENOTAINIA Macquart

Senotainia Macquarrt, Dipt. Exot. Suppl., vol. 1, p. 167, 1846. Genotype,
rubriventris from Galveston, Tex., not seen; but the original deseription
mentions the presenece of a frontal row of eight bristles, three orbitals,
a linear frontal vitta and red abdomen, distinetive of one common North
American species widely recognized as rubriventris.—CoquirLLeTT, U. S.
Bur. Ent., Tech. Ser., No. 7, p. 80, 1897; Proc. U. S. Nat. Mus., vol. 37,
p. 695, 1910.—Apams, in Williston’s Diptera of N. A., p. 373, fig. 152,
no. 110, p. 375, (Miltogramma), 1908.—TownNsEND, Smithson. Mise.
Coll.,, vol. 51, p. 56, 1908; An. Ent. Soc. Amer., vol. 4, p. 140, 1911.

Megaera RoBiNpav-Dusvorpy, Myod., p. 94, 1830. Aceording to Bezzi
and Stein, (Pal. Dipt., vol. 3, p. 515) preoccupied by Wagler for Reptilia,
in August 1830, (Isis, 1830, p. 944). No date other than 1830 appears in
Desvoidy’s publication.

Sphecapata RoNpani, Dipt. Ital. Prod., vol. 3, p. 221 1859. Genotype not.
designated by Ron(hm. S. albifrons Rondani designated by Brauer
and Bergenstamm, Denksehr. Akad. Wien., vol. 56, p. 115, 1889. S.
eonica [Fallén designated by Brauer, Vorarb. Monog. Muse. Schizo., p.
58, 1893. But sinece albifrons equals eonica, (Bezzi and Stein, Kat.
Pal. Dipt., vol. 3, p. 515) the latter beeomes the genotype. After eareful
examination of Kuropean specimens of eonica determined by Professor
Bezzi and others, I am unable to distinguish any charaecters of generie
importanee separating this speeies from Senotainia.

Misellia. RoniNngau-DEesvorpy, Dipt. Env. Paris, vol. 2, p. 146, 1863.
Genotype designated is Megaera dira Robineau-Desvoidy which according
to Desvoidy’s own statement  cquals_ Miltogramma conica Fallén. But
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conica belongs to Spheecapata of which it is the genotype, which equals
Senotainia, an earlier name. Henece Miscllia equals Senotainia.
Euselenomyia TownNseNDp, Proe. U. S. Nat. Mus., vol. 43, p. 364, 1912.
Genotype, peruviensts examined by the writer.
Microscnotainia TowNseND, Proc. U. S. Nat. Mus., vol. 49, p. 618, 1915,
Genotype, Senotainia nana Coquillett, examined by the writer.
Eusenotainia TownsuND, Proc. Biol. Soc. Wash., vol. 28, p. 22, 1915.  Geno-
type, Hilarella rufiventris Coquillett, examined by the writer.

Frontal vitta at most slightly wider than parafrontals; proclinate
ocellar bristles present; a single row of frontals not descending below
base of antennac and not suddenly divergent below: from two to
several pairs of orbital bristles present in both sexes; front slightly
narrower in females than in males; arista stubby, penultimate joint at
most scareely twice as long as wide; vibrissae differentiated from other
hairs about the mouth; facial ridges without macrochaetae, bristly
on not more than lowest fourth; parafacials hairy or not, but never
with macrochactae on lowest half; in profile, head length at vibrissae
nearly or quite equals that at base of antennae: proboseis slender,
and nearly as long as head height; facets at extreme front several times
larger than those at sides of eye; bueca and back of head without pale
hairs.  Convex, posterior part of sternopleuron triangular in outline;
two similar, brush like flaps of hairs close the mesothoracie spiracle,
the hind flap not differentiated in the shape of a conspicuous oval
plume. Male genitalia (pl. 2 figs. 7. 8, 9, 10, 11) in repose usually
protruding somewhat eonspicuously from tip of abdomen; penis with
membranous spiniferous hood, frequently saelike and collapsible;
posterior elasper with a prominent bristle; female genitalia in the form
of non-piercing larvipositors telescoped in the abdomen, in repose.
Wings (pl. 4, fig. 24) hyaline; apical cell open; last section of fifth vein
distinetly less than half the preceding section; veins without bristles
save for one to several small ones at base of third vein. Pulvilli of
male nearly or quite as long as last tarsal joint and much longer than
those of female.

The female reproduetive organs of three speeies have been dissected
(pl. 4, figs. 20, 22, 25). In all, the uterus was found to be very short,
with a eonspicuous pouch-like expansion, containing, in mature
specimens, large active larvae. Considerable difference in con-
formation of the various organs of reproduction was noted in the
species dissected but this may have been due more largely to variation
of stage of maturity than to specific differences.

First instar maggots of four speeies have been examined. Inall, the
cuticle is of about the same texture dorsally and ventrally, and is
drawn into flat, longitudinal ribs or corrugations on the posterior
two-thirds of each segment. The anterior third of each segment is
armed with flat, minute seales, not strongly chitinized and scarcely
visible except under a high power objective. The maggots are
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metapneustic.  The buccopharyngeal apparatus (pl. 5, figs. 30, 31,
32, 33) is moderately strong, the mouth hooks being much shorter and
less massive than the basal piece.  The median hook is heavily chitin-
ized; the lateral hooks are not fused at the tip with tlie median hook,
but terminate in well defined tips, similar to the tip of the median
hook, in outline, but much less strongly chitinized. The median
hook articulates with a slender intermediate region which is in turn
firmly fused to the basal piece. The sides of the intermediate region
are jomed ventrally by a selerite, which in lateral view appears barb-
like, and which viewed from above gives the region an H-like appear-
ance. The large basal piece consists of a single ventral and two
dorsal wings which are not cleft on their posterior margins. This
agrees in every particular with Thompson’s description of the lirst
instar maggot of Sphecapata conica.'*

S. trilineata is the only species in which the second instar maggot
has been studied. The body is white, with transparent cuticle
through which the internal organs are plainly visible. The ecuticle
of the first four segments bears irregular rows of minute black spines
confined to an encircling belt on the anterior third of the segment.
In this instar, the maggot is amphipneustic, the anterior spiracle
terminating in several fingerlike papillae spread fanlike and pro-
truding conspicuously from the body. The buecopharyngeal ap-
paratus differs from that of the first instar maggot in several par-
ticulars (pl. 5, fig. 34). There are two strong lateral hooks but no
median hook; the intermediate piece articulates freely with the basal
piece as well as the bueal hooks; the superior wing of the basal piece
has at its posterior margin, two prolongations separated by a deep
cleft: and dorsal to the intermediate region is a weak vestigial sclerite
ralled the dorsal aceessory piece.

The puparia of three speeies have been studied (pl. 4, fig. 21).
They are characterized as follows: Yellowish to chestnut-brown in
color, rather smooth and thin-walled; with minute brown spines on
the antertor third or less of the segment, spiniferous areas encircling
the segments anteriorly, limited to the ventral surface posteriorly;
round in cross section: from the lateral aspect, oval save for the ex-
treme postertor margin whieh is truncate. Anterior spiracle pro-
truding, terminating in several fingerlike papillae, radiating fanlike
from the base; posterior spiracles loeated in distinet shield-shaped
pit (pl. 5, fig. 27), centered on the longitudinal axis; spiracles located
at the upper part of the pit, separated by at least their diameter,
broadly rounded above, tapering to a point below; button indistinet
anal opening large and located at some distance below the pit.

Several species of this genus are widely distributed over North
America, at least one of which oecurs as far southward as Peru, in

12 Recherches Sur. les Diptéres parasites, p. 105, fig. 100,
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South America. Other species (Sphecapata) are widely distributed
over Europe. So far as known, the Furopean and New World forms
are distinct. In North America the genus ranges from British
Columbia and Ontario on the north, to Panama, and is represented
also in some of the West Indian islands. This genus appears to be
best represented in the fauna of the south and southwestern states,
where as many as six species may be present in the same general
loeality. Northward the number diminishes, and southward in
tropical America, also, fewer species are known, though perhaps
because that region has been less thoroughly worked. Judging
from its presence in collections, the individuals of the genus Senotainia
are nearly if not quite as abundant as individuals of all other Jfilto-
gramminid genera combined. In the collection of the writer which
is largely from Mississippi and Ohio, over seventy per cent of all
Miltogramminae are Senotainia, and Metopia, with about seventeen
per cent, is the genus which most closely approaches it in numbers.
A somewhat similar ratio exists in the other large collections studied.

The adults of several species of Senotainia are attracted to flowers.
Several species of flowers may be visited by one species of fly.
Compositae appear to be favored, but the blossoms of other groups
are also visited. The writer has never taken them on the blossoms
or foliage of trees or high shrubs. It has been noted that in species
of Senotwinia that visit flowers, the proboscis is long and slender,
while in  Metopia, Sphenometopa, Phrosinella, and other genera in
which the adults have never been taken on lowers, the proboscis is
very:short and stout.

The members of the genus Senotainie, so far as known, are bio-
logically superimposed on fossorial Hymenoptera, principally as
commensals living on the food provided by the wasps for their young,
frequently eliminating the grub of the wasp either by producing
unsuitable conditions or by direct predatory act, but probably
never as a true endoparasite of the latter. The females deposit
large, active, naked larvae, probably in most cases, on or near the
paralyzed prey of Hymenopteron hosts, after it has been placed
in the burrow. The members of at least three families of Aculeata,
Bembicidae, Psammocharidac and probably Spliecidac are attacked
by Senotainia. All so attacked dig burrows in the soil, some of which
are provisioned with spiders, others with flics, Heteropteron nymphs,
or other Arthropod prey. Yrom the rather limited rearing records,
it would appear that the larvae of Senotainia are far less exacting in
their food requirements than typical Tachinids, in this respect much
more closely approaching the typical Sarcophagidae and Calliphori-
dae. The conjectures of Townsend® as to the larval habits of

13 An. Ent. Soc., vol. 4, p. 140, 1811,
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Senotainia have been largely disproved by actual observations on
the larvae of several species, recorded elsewhere in this paper.

The habit of trailing or ‘‘shadowing” the host as it carries the
prey to its nest scems to be more highly developed in this genus
than in any other in the group. This habit appears related to two
structural characters not occuring in sueh a pronounced degree in
other North American J3iltogrammini, excepting in the genus
Pachyophthalmus, whieh are, namely, the conspicuously enlarged
facets of the front part of the eyes, and the uniformly narrower
front and larger development of the eyes in the female as compared
with the male. The possession of larger eyes with the enlarged
facets, should in all probability be regarded as specializations per-
mitting the female to keep herself oriented more readily with the
rapidly moving form of the wasp she follows, while in flight.

So far as observed, the members of this genus display little or no
interest in burrows stocked with food, or the paralyzed vietims of
the wasp, when it drops them outside its burrow, but is strongly
excited by the presence of the wasp carrying its prey, and is seem-
ingly stimulated to larviposition only in the presence of this com-

bination.
KEY TO NORTH AMERICAN SPECIES OF SENOTANINIA

1. Sternopleura with one bristle_ . . _ . ____ . 7.
Sternopleura with two bristles. . . 2.

2. Abdomen red, at least on the sides; third antennal joint red or at most with
blackish tomentum over the red. - - . . 4.
Abdomen wholly blaek _ _ _ _ o 3.

3. The two frontal rows of macrochaetac, at their middle, separated by a distance

greater than width of either parafrontal; three distinet postsutural dorso-
central bristles - ______ . _________________ trilineata Van der Wulp.
The two frontal rows of macrochactae, at their middle, separated by a dis-
tanee less than width of either parafrontal; not more than two postsutural
dorsoeentrals differentiated - . _________ litoralis Allen.
4. Second abdominal segment with median marginal bristles._______________ 6.
Second abdominal segment without wedian marginal bristles_____________ 58
5. Arista thickened almost to the tip; third antennal joint at least nearly three
times length of second joint-_____________________ rufiventris (Coquillett).
Arista thickencd on basal half; third antennal joint at most searcely exeeed-
ing two times length of second joint _____________ flavicornis (Townsend).
6. Arista thickened on the basal two-fifths; bucea in profile usually not more
than one-twenticth the eve height; two proclinate orbital bristles; outer
foreeps of mnale genitalia with a strong rounded hook, directed anteriorly.
rubriventris Macquart.
Arista thickened on basal three-fifths; buecea in profile at least one-tenth eye
height; usually but one proclinate orbital bristle; outer foreeps of male
genitalia with stout, sharp tip posteriorly dirceted and apposed to the tip
of the inner foreeps . . .. vigilans Allen.
Costa, near the humeral angle, with ereet, radiating, bristly hairs; inner for-
eeps of male genitalia broadly triangular when viewed from behind.
setulicosta, new species.

~1
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Costa, near the humeral angle, with appressed hairs; inner forceps of male
genitalia elongate and linear when viewed from behind____nana Coquillett.

UNRECOGNIZED SPECIES AND OTHERS MENTIONED BY ALDRICH ! AND BY
COQUILLETT !5

biscta Tuomson, Kong. Sven. Freg. Eugenies Resa, p. 524, 1868. There is
no record of this speeies since the type was described from Panama in
1868. From the description is seems probable that the species belongs
in Senctainia, but its exact position is rather uncertain.

erythrocera THOMsON, IKong. Sven. I'reg. Eugenies Resa, p. 523, 1868.  This
species from California is described as possessing a long, pale, shaggy
beard, three sternopleural bristles and discal bristles on the fourth abdomi-
nal segment—characters sufficient to place it outside the limits of Seno-
tainia, and in all probability outside the subfamily Miltogramminae.

sarcophagina VAN pEr Wurp, Biol. Cent. Amer., Dipt., vol. 2, p. 90, 1890.
Major Austen reexamined the type in the British Muscumn for me, finding
that the specimen possessed two rows of frontal bristles on cach side of the
frontal vitta. He writes that it is certainly a Pachyophthalmus, to which
genus it has been assigned.

erythrura VAN pEr Wurp, Biol. Cent. Amer., Dipt., vol. 2, p. 89, 1890.
Major Austen, who has examined the typein the British Muscum for me
states that this species is also a Pachyophthalmus, to which genus it has
been assigned.

Sfulvicornis VaNn pEr Wuinr, Biol. Cent. Amer., Dipt., vol. 2, p. 89, 1890.
Described from type and onc other female from Guerrero, Mexico, and
assigned to Miltogramma. Type in British Muscum reexamined for me
by Mr. Barnett who states that ‘“‘the type does not possess a pair of
marginal bristles at the apex of the second abdominal segment; the tibia
of the hind leg is equipped with a more or less complete row of bristles
on the outside; there are more than ten bristles in the frontal row on
cither side of the frontal vitta; the cyes are nearly twice as high as wide.”
These characters serve amply to distinguish it from rubriventris with
which it has been considered synonymous. Major Austen states that it
is a Sphirapata, which cquals Senotainia. He has compared the type
with a specimen of Senotainia flavicornis Townsend determined by me
which possesses all the characters listed above for the type of fulvicornis,
and states that they are certainly not conspecific. It does not appear
to be identical with any other species discussed in this paper and must
represent a distinet speeies which I am at present unable to place.

nana VAN pEr WurLp, Tijdschr. v. Ent., vol. 35, p. 195, 1888; Biol. Cent.
Amer., Dipt., vol. 2, p. 483, 1903. Described and assigned to AMilto-
gramma; type, a female from Guerrero, Mexico, has been lost. 1 find it
impossible to definitely determine the place of this form from the super-
ficial nature of the description. It has not been reported since its descrip-
tion over 35 years ago. It may belong to the genus Scrotainia, and is
most certainly distinet from nana Coquillet and other species of the genus
mentioned in this paper. Unless the type should be found, the name
might best be disregarded.

fasciata CoquitLerr, U. S. Bur. Ent., Tech. Ser., No. 7, p. 81, 1897.  Equals
Eumacronychia elita Townsend.

13 Cat. N. A. Dipt., p. 417, 1905. 15 U. 8. Bur. Ent., Tech. Ser. No. 7, p. 80, 1897.
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SENOTAINIA FLAVICORNIS (Townsend)

Miltogramma flavicornis TowNseND, Trans. Amer. Ent. Soe., vol. 18, p.
355, 1891.  Type from southern Illinois.

Miltogramma similis TowxsEND, Trans Amer. Ent. Soc., vol. 18, p. 357.

Miltogramma kansensis TownsEND, Can. Ent., vol. 24, p. 68, 1892.

Male.—TFront at narrowest 0.25 of the head width (measurements
of five 0.24, 0.24, 0.24, 0.25, 0.28); front and face silvery pollinose;
vitta brownish, somewhat pollinose, width at base of antenn® not
more than twice the diameter of lowest oeellus, widening to slightly
more than width of parafrontal at ocellar triangle: frontal row with
12 to 18 bristles; with one reclimate and usually two, sometimes one,
three or even more proclinate orbital bristles; sparse bristly hairs on
parafrontals outside the frontal row; antennae red, third joint two
to two and one-half times as long as the second; arista thickened on
basal half, penultimate joint almost twice as long as wide; para-
facials bare; faeial ridges bristly on lowest fifth; bristles frequently
scattered rather irregularly over the expansion of the faectal ridges
lateral to vibrissae; in profile, width of bucea is subequal to para-
facials, and equal to one-eighth of eye height; eye height almost
twice eye width; palpi nearly filiform, scarcely larger than arista,
yellow.  Thorax thinly gray pollinose over black, with three narrow
median vittae not extending beyond transverse suture; caudad of
suture, three broad black vittae; two strong sternopleurals, and two
postsutural dorsocentrals of which the anterior one is much the
weaker; three pairs of marginal scutellars of about equal size. Abdo-
men black, usually with a lateral red spot involving the second and
frequently the third and fourth segments on their sides, separated
dorsally by a black vitta; thinly gray pollinose on the bases and sur-
rounding the black polished apices of the last three segments; no
median marginal bristles on the first two segments, a marginal row
on each of the last two. The inner foreeps of the genitalia (pl. 2,
fig. 9) are black with rather long slender tips, slightly thinner one-
third the distance back than just before the tips; outer foreeps nearly
as long and as large as the inner, rather broad, with sharply pointed
tips directed anteriorly and not apposed to the tip of inner foreeps;
posterior clasper bearing a long bristle; penis with a spiniferous,
membranous hood terminating in a small pendant eylindrical
process.  Wings with one to five bristles in a tuft at base of third
vein. Legs black; middle tibia with a single bristle on outer front
side near middle.

Female—Tront at narrowest 0.22 of head width in the singcle
specimen measured : frontal rows not so thickly beset with bristles;
third antennal joint one and one-half times as long as second. Gen-
italia retracted within abdomen in repose. Claws and pulvilli
much shorter than last tarsal joint. Otherwise like the male.
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Length, 4.5 to 11 mm.

Redescribed from a long series consisting largely of males in the
collections of the National Museum, the Museum of Comparative
Zoology at Cambridge, Massachusetts, Dr. C. W. Johnson, and the
writer {from the following localities: Lafayette and Michigan City,
Indiana; Algonquin and Carlinsville, Illinois; Maryland; Tifton,
Georgia; Georgiana, Florida; West Point and Agricultural and
Mechanical  College, Mississippi: Kansas; Cambridge, Ncbraska;
Wild Horse Canyon, Animas, Santa Fe, and Socorro, New Mexico;
College Station, Balmorehea, and Galveston, Texas; Powdersville,
Montana; Los Angeles County, California; Havana, Cuba; one male,
Owen’s Lake, California, labeled “on flowers of Asclepias™ (J. M.
Aldrich) ; one male in the Loew collection bearing an orange label.

The synonomy for this species has been submitted after a careful
study of Townsend’s types loaned by the University of Kansas
Museum. The number of orbital bristles on the types of simailis
and flavicornis is variable, even as between the two sides of the
same specinen, varying from one to four. In the typical specimen
best represented by kansensis there are one reelinate and two pro-
clinate orbitals.

It is not unusual to find specimens intermediate between typical
Aavicornis and rubriventris, which can not be very satistactorily
placed. In the typical flavicornis, the eye is more elongate, the
frontal row is more thickly beset with bristles, no median marginals
occur on the second segment of the abdomen, the hind tibia on the
outside is ciliate with a complete row of short bristles interrupted by
one long spine in the middle, and the specimens arc usually larger in
size.

Owing to the confusion that has long existed between this species
and rubriventris, our knowledge of the geographical distribution is
timited. Specimens have been identified from Maryland, Indiana,
Ilinois, Georgia, Florida, Mississippi, Kansas, Nebraska, New Mex-
ico, Texas, Montana, California, and Cuba. It has not as yet been
identified from the northeastern United States, Canada, or the Cen-
tral Ainerican countries.  Nothing is known of the host relationships.
The writer found the adults abundant on the blossoms of Erigeron
in May in north central Mississippi, associated with S. trilincata.
Since then it has been collected oceasionally on cowpea foliage in
the same locality.  Dr. J. M. Aldrich reports collecting it from flowers
of Asclepias in California. I have never encountered this specics
resting on barren soil in the sunlight as do the other common species
of the genus. In collections, males far outnumber females, very
likely because the normal habitat of the mature female has not yet
been discovered.
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SENOTAINIA RUBRIVENTRIS Macquart

Senotainia rubriventris Macquart, Dipt. Exot. Suppl., vol. 1, p. 167, 1846,
Type from Galveston, Tex.—CoquiLLerT, U. S. Bur. Ent., Teech. Ser.,
No. 7, p. 80, 1897.—OsBorN, Ohio Naturalist, vol. 7, p. 38, 1906.—
Swmiti, Ins. of New Jersey, p. 778, 1909.—Jounsoxn, Bull. Amer. Mus. Nat.
Hist., vol. 32, 1913.—WavLroN, Proc. U. S. Nat. Mus., vol. 48, p. 182,
1914.—Awupricu, An. Int. Soe. Amer., vol. 8, p. 82, 1915.—REINHARD,
Ent. News, vol. 30, p. 284, 1919.—BrinLEY, Ent. News, vol. 33, p. 25,

1922.

Miltogramma decisa TowNsEND, Ent. News, vol. 3, p. 81, 1892.

Male—Front at narrowest 0.25 of head width (measurements of
four as follows: 0.25, 0.25, 0.25, 0.26) ; frontal vitta brown, at base of
antennae scarcely twice width of lowest ocellus, widening to two and
one-hall times width of parafrontal at ocellar triangle; one reclinate
and two proclinate orbital bristles; front nearly destitute of bristly
hairs; vibrissae length of second antennal joint above front edge of
oral margin, separated by distance equal to one and one-half times
second antennal joint; facial ridges bare excepting one or two small
bristles above the vibrissae; regien lateral to vibrissae without scat-
tered bristly hairs; antennae yellow, extending three-fourths distance
to vibrissae; third joint one and one-half to two times as long as the
second; arista thickened on basal two-fifths, penultimate joint as
broad as long; parafacials bare; palpi yellow; in profile, bucca one-
tenth to one-twenty-fifth eve height and distinetly narrower than
parafacials; eve more than half as wide as high. Thorax gray pol-
linose over black, with three narrow median vittae; two strong
sternopleural bristles present and four postsutural dorsocentrals of
which the anterior two are small or absent altogether; scutellum with
three pairs of marginals of equal size. Abdomen with intermediate
segments and lateral posterior part of first, rufous, the remainder of
the first and the fourth black, frequently with a dorsal triangle of
black on intermediate segments, last three segments thinly whitish
pollinose: second segment bearing a median marginal pair of bristles,
third and fourth each with a marginal row of about eight. Genitalia
(pl. 2, fig. 8) black, with the appearance, in repose, of being too large
to fit into tip of abdomen; inner forceps shining black, moderately
short and blunt, with sharp, stout tips, united to apex save for minute
apical cleft, in profile, convex on outside, nearly straight inside; outer
forceps brown, distinetly shorter than the inner pair, strongly rounded
over at the tip into a rather bluntly-pointed hook, directed cephalad
like the inner foreeps; sides of fifth sternite with angular apex and
bearing appressed, bristly black hairs to the tip. Legs black;
middle tibia with a single bristle on outside near the middle; hind
tibia with a row of four unequal bristles on outside, not extending
far beyond middle: hind femur without villosity on inner proximal
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surface.  Wings without costal spine: third vein with one to two
small bristles at its base.

Female.—Front at narrowest 0,25 of head width (measurements of
five as follows: 0.25, 0.25, 0.25, 0.25, 0.26); otherwise except for
usual sexual differences of pulvilli and genitalia, like the male.

Length, 3.5 to 6 mm.

This species is well represented by both males and females in all
collections examined by me. Redescribed from a long series of
specimens from the following loecalities: Massachusetts; Button
Woods, Rhode Isiand; Lahaway, Ocean County, Ocean Grove,
New Jersey; Chesapeake Beach, Plummer Island, Maryland; San-
dusky, Cineinnati, Blackhand, Ohio; Lafayette, Plymouth, Michigan
City, Indiana; Raleigh, Laurel Hill, North Carolina: Georgia;
Miami, White Sulphur Springs, Florida; Holly Springs, Starkville,
MecHenry, Ocean Springs, Mississippi; College Station, Texas;
Colorado; Socorro, New Mexico; Ormsby County, Nevada; Clare-
mont County, California; Moscow, Julietta, Idaho; Owl Creek
Mountains, Wyoming; Umatilla, Oregon; Sea Cliff, Long Island,
labeled “on beach and salt grass”; Koebler, New Mexico, labeled
“Webster No. 7707, (W. R. Walton); one female labeled ¢ Parker
Note No. 18”7 and another female, ““Parker Note No. 27”7; one
female, reared from nest of Bicyrtes quadrifasciata, Adaton, Missis-
sippi, Aug., 1922, and several males from flowers of Erigeron, Agri-
cultural and Mechanical College, Mississippt (L. W. Allen).

The puparium possesses the following characters: Yellowish-brown
in eolor, with small, backwardly-directed spines encireling the anterior
part ot the thoracic segments, but limited to ventral parts of ad-
dominal segments; anal segment without well-developed spines
above the depression; from lateral view, broadest at middle, the
dorsal and ventral margins convex; anterior spiracle with six papillae;
anal depression moderately deep.

This species has been identified by the writer from many localities
ranging from Massachusetts, Idaho, and Oregon on the north, to
Florida, Texas, and California, indicating that it is generally dis-
tributed throughout continental United States. It has been reported
in literature from Canada, certain islands of the West Indies, and
Mexico, but it should be remembered that other nearly related species
have long been confused with this form, hence such records must
necessarily he verified before being accepted.

The published records relating to the biology of this species are
few and those we have are open to doubt as to the eorrectness of
determination.  Professor Osborn’s interesting notes on wasp-trailing
flies 1 probably refer to rubriventris, though they may be referable

13 Ohio Naturalist. vol. 7, no. 2, p. 38.
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to other species of the rubriventris group known to be present in
the Great Lakes region.

The writer has taken the female in midsummer, on sandy, barren
spots in open pasture, and the males in large numbers on the flowers
of Erigeron, in early spring.  One adult has been reared from nests of
Bicyrtes quadrifasciatus stocked with Heteropteron nymphs, from
Adaton, Miss. A small maggot was discovered on July 17 boring
into a paralyzed nymph in the nest of the wasp taken to laboratory
on July 15. By the following day it had dismembered the nymph
and bored into the sand bencath to pupate, and on July 28, the fly
emerged. The last part of the larval stage was passed in burrowing
in and out of the putrid material, like a typical Sarcophaga maggot.

Prof. J. B. Parker has made some interesting observations on the
biology of this species in connection with his work on wasps at Wash-
ington, D. C. One female, labeled, “Parker Note No. 18" was
captured after invading the burrow of Oxybelus quadrinotatus Say
on June 20, 1914. In another observation, ¢ Parker Note No. 27,
he states that on June 24, “a solitary wasp was discovered entering
her nest with a grasshopper. A {ly dashed into the nest after the
wasp and was captured as it came out. The nest was opened at
once and found to contain three completed brood chambers, and
one incompleted. The incompleted brood chamber contained two
grasshoppers each of which bore fly larvae.” Inone of the completed
chambers, with the partly-eonsumed stock of grasshoppers, “was
found a single fat dipterous tarva which was taken to the laboratory
and placed in a breeding cell.”  On July 12, 1912, the {ly emerged.
The wasp was not identified.

SENOTAINIA VIGILANS Allen,

Senotainia vigilans ALLEN, Occas. Pap. Bost. Soc. Nat. Hist., vol. 5, p. 8Y,
1924.

Type.—Male, Cat. No. 27231, U. S. N. M., from Adaton, Miss.

This species closely resembles litoralis Allen from which it differs
in having a large amount of red on the abdomen, while the latter is
constantly black throughout. In wigilans there is usunally but one
proclinate orbital (pl. 4, fig. 23) and in the male, the sides of the fifth
sternite are lobiform, and the hind femur bears villous hairs equalling
the thickness of the femur on the proximal third of the under surface.
Some speeimens of wigilans vary toward rubriventris. Males of
vigilans may be readily distinguished by the tips of the outer forceps
(pl. 2, fig. 11) which are angular and hooked towards tip of inner
foreeps, by the lobiform fifth sternite and the villosity of the hind
femur. In both sexes of wigilans, the bucea and front is wider, the
arista more extensively thickened than in rubriventris.

Two mature females have been dissected and the reproductive
organs examined (pl. 4, fig. 22). The outstanding morphological
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characters are as follows: Spermathecal duets not united, their basal
halves conspicuously inflated: accessory glands of equal size, elongate,
more than ten times length of their duets. In the uterine pouch of
one. 15 large maggots were counted. With the maggots in the
pouches occurred the larval sheaths, evidently sloughed off by the
larvae as soon as they became active in the uterus.  The sheath
was reticulated, more conspicuously so in a belt about the middle.
Uterine maggots in the specimens dissected were all at about the
same stage of development.

Several first instar uterine maggots have been examined. In the
buccopharyngeal apparatus (pl. 5, fig. 33) were found the only
readily recognized specific characters.  The median hook is broad to
the middle, thence suddenly constricted to a fine, slightly curved
point, ventral tooth lacking; lateral hooks moderately curved but
not definitely hooked.

The puparium (pl. 4, fig. 21) is chestnut-brown in color, with
minute, backwardly directed spines encireling the anterior part of the
first five segments: and occurring ventrally on the remainder of the
segments. In lateral view; broadest caudad of the middle, tapering
slightly towards the front, abruptly behind; dorsal margin convex,
ventral straight or even slightly concave in the middle. Anterior
spiraele with four or five papillae.  Anal depression as in rubriventris
but distinetly deeper than in trelineata.

Specimens have been examined from Massachusetts, Ohio, District
of Columbia, Maryland, and Mississippt. In the Canadian national
collection there are several specimens from Vernon, British Columbia,
Onah and Aweme, Manitoba. The habitat of vigilans appears to be
more restricted than that of some of the more common species of the
genus. In Mississippi, specimens were taken on the sides of a shady
road, in the “flat woods” predominated by short leaf pine in mixture
with hardwoods. In Ohio, a puparium was dug from a small sand
deposit on a wooded river bank. Adults have not been taken on
flowers.

The biology of vigiluns is linked with that of two species of Bicyrtes,
quadrifasciata from which it has been reared and ventralis Say, from
whose burrow the female fly has been captured, and with Bembiz
spinolae.  All three wasps belong to the sand burrowing Bembicidae.
Both species of Bicyrtes stock their cells with Ilemiptera, while
Bembix spinolae provisions its nest with Muscoid {lies.

Prof. J. B. Parker in 1914, at Washington, D. C., eaptured a female
emerging from the nest of Bicyrtes ventralis and another female coming
out of a burrow of Bembiz spinolae.V

S. wigilans was also noted in the field during July, 1922 by M. R.
Smith who found the flies associated with wasps in a colony of 73,

17 Allen, Oce. Pap. Bost. Soc. Nat. 1list., vol. 5, p. 90.
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quadrifasciate under observation at Adaton, Mississippi. Several
visits were made to this colony during the next few weeks until
the extreme dry weather and heavy traflic over the road in which
the colony was located obliterated all traces of the wasps.  Adults
of vigilans were abundant about this colony for several wecks. The
fly was frequently observed in low zigzag flight over the sand from
which it would alight at frequent intervals on small sticks or blades
of grass. Intense interest was displayed by females in Bembecids
returning to their nests.  While the wasps were in {light about their
burrows, the {lies were frequently seen hovering cautiously about a
foot behind them. The presence of the {lies scemed to annoy the
wasps, which would frequently turn on them and attempt to drive
them away, but such attempts were futile, as the flies, no longer
pursued, would immediately return.  The fly was seen to dart swiftly
into the burrow after the Bembicid, and to emerge again, almost
immediately, and before the reappearance of the wasp. After
depositing its prey, the wasp would emerge, cover up the entrance to
its burrow and {ly away. In this connection, it may be noted that
quadrifasciata usually closes its burrow each time that it leaves it, a
precaution which serves to repel parasitic flies during its absence but
very clearly affords no protection against those with a habit like that
of vigilans, which enters the burrow during the visits of the wasp.
Smith has observed that quadrifasciata does not invariably close its
burrow when leaving it, as he has on several occasions uncarthed
several well stocked cells left conspicuously open.  Such nests, while
especially vulnerable to attack, do not secem to be sought out by
vigilans. 1t was observed that the wasp, carrying prey, was the
principal cause of excitement and activity on the part of the fliesand it
is quite likely that in this species, this combination is necessary for the
stimulation of the female to larviposition.

A number of the nests of quadrifasciata were unearthed and the
contents, consisting of the egg of the Bembicid i the midst of Pen-
tatomid and Coreid nymphs, were carefully removed. No evidence
of the maggots was found in the fictd, but in one lot, maggots were
unexpectedly encountered a day or two after removing the contents
of the eell to the laboratory, and from them the adults of vigilans were
reared.  The bodies of the nymphs were rapidly reduced by the
mageots to a putrid mass in whieli they reveled like Sarcophagid
scavengers in decomposing flesh. In the one completed nest of
quadrifasciata from which this parasite was reared, the maggots did
not show up until after the egg of the wasp had hatehed.  Maggots of
Senotainia and grub of Bicyrtes were both cbserved feeding on the
provisions of the nest on one day, but on the succeeding day, the grub
had sucecumbed, either to direct onslaught by the maggots or the
unfavorable conditions produced by them, but at any rate, not to
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direct parasitism. At the termination of the feeding period of the
maggots, two living nymphs remained still untouched, so it appears
in this instance that the competition for food did not furnish the urge
for the elimination of the host. So far as could be determined, the
somewhat slower growing wasp grub with its more delicately adjusted
parasitic life, was overwhelmed in the tumultuous activity of the fly
mageots, to whom its death was merely incidental. The maggots,
reared during July, developed very rapidly, far outstripping the grubs
of Bicyrtes reared in the laboratory under the same conditions. Mag-
gots removed with the nest on July 26, pupated on the 30th, indicating
a larval period of approximately four days. In Columbus, Ohio, one
specimen was reared from a puparium recovered from damp sand
near the underground cells of Bembix spinolae, indicating that the
mature maggots at the termination of the feeding period burrow in
the soil that surrounds the nest to pupate. The pupal duration of
two individuals was respectively seven and eight days. Possessing
the power to complete a life cyele in about two weeks, it is highly
probable that generations succeed each other rapidly during the
tavorable seasons. However, the development of but one generation
has been under observation and the scasonal eyele is unknown.

SENOTAINIA LITORALIS Allen

Senotainia litoralis ALLEN, Oce. Papers Bost. Soe. Nat. Hist., vol. 5, p. 90,

1924
Type.—Male, Cat. No. 27232, US.N.M., from Moss Point,
Mississippi. .

This species may be readily separated from #rilineata, from which
it differs in having the frontal rows at their middle separated by a
distance less than width of cither parafrontal and in having but two
weak postsutural dorsocentral bristles. From wigilans, it is dis-
tinguished by lack of red on the abdomen and usually in the posses-
sion of two proclinate orbital bristics. Male specimens differ in
having the sides of the fifth sternite roundly angular at the apex and
not lobiform, and the hind femur without villosity on the inner
proximal surface. The male genitalia are illustrated (pl. 2, fig. 10).

In the one female dissected, the reproductive apparatus (pl. 4,
fig. 25) was found to differ {from the typical in several respeets.
Whether these variations are specific or merely individual was not
determined.  The uterine pouch was balloon-shaped and not clhor-
date; the ovules were filled with ova of all stages of development
while at the same time the uterine pouch carried several well devel-
oped larvie.  Only two spermathecae were present, and these were
united for somewhat more than the basal half.  One of the accessory
glands was very much reduced in size, the otlier normal, with the
duct less than one-tentl the length of the gland.
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This species has been most frequently encountered on the marine
beach from Massachusetts to Louisiana. That it also has a limited
distribution inland is indicated by the recovery of specimens at
Agricultural and Mechanical College, Mississippi, College Station,
Texas, and from Indiana and Idaho. In flight, the adults barely
clear the sand over which they glide in a swift zigzag course, so closely
resembling that of small burrowing Hymenoptera of the beaches that
they can be distinguished with certainty only when they alight, as
they do at frequent intervals on the surface of the sand. Large num-
bers of adults, both males and females, were observed on the blossoms
of a common Hydrocotyle of the upper beach, in full bloom along the
Gulf coast in early September.  The host relationships are not known.

SENOTAINIA NANA Coquillett

Senotainia nana CoeuiLLert, U. S. Bur. Ent., Tech. Ser., No. 7, p. 80, 1897.
Type from Las Cruces, N. M.
Microsenotainia nana TownNseND, Proc. U. 8. Nat. Mus., vol. 49, p. 618, 1915.

This species is very evidently not the same as Miltogramma nana
Van der Wulp. The latter name has priority, but unless the type
which has been lost is located and after reexamination is definitely
assigned to this genus, it is deemed inadvisable to propose a new
name for Coquillett’s species.  Townsend proposed a new genus to
receive this species on characters which in my opinion are of less
than generic rank.

Male.—TFront at narrowest 0.29 of head width (measurements of
three as follows: 0.27, 0.30, 0.30); inner orbits diverge from base of
antennae, slightly towards vertex, moderately towards bucca; front
and face merging {rom black at the vertex to silvery pollinose at
bucea; frontal vitta yellow, lincar, scarcely wider than lowest
ocellus, obliterated at ocellar triangle; about seven very weak
bristles in each frontal row, the rows separated by a distance equal
to half width of parafrontal; parafrontals strongly flattened towards
vertex, lacking bristly hairs; one reclinate and two proclinate orbital
bristles; vibrissae strongly approximated, inserted length of sccond
antennal joint above oral margin; facial ridges bare; antennae
extending three-fourths distance to vibrissae, red, the third joint
scarcely twice as long as second; arista thickened on basal two-
fifths, penultimate joint very short; in profile, axis at vibrissae
slightly less than at base of antennae, width of bucca less than that
of parafacials and equal to one-sixth of eye height; front projects
nearly one-half the eye diameter; parafacials bare, palpi yellow.
Thorax, including the scutellum, thinly gray pollinose over black,
without spots or distinet vittae; usually one and sometimes two
postsutural dorsocentral bristles differentiated; one sternopleural;
three pairs of marginal scutellar bristles. Abdomen red, excepting
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apex of fourth segment which is black, in profile, distinctly arched;
without macrochactae, save for the scarcely differentiated marginal
pairs on third and fourth segments; last three segments with a
thinly pollinose band confined to basal third of the segment. Geni-
talia black; in repose, exserted for distance about equal to width of
fourth abdominal segment; inner forceps elongate, in profile, curved
slightly forward to a strong, sharp point, from behind, are seen to
be united into a single laterally compressed process, linear like the
back of a knife blade. Wing of usual veination, without costal
spine or bristles at base of third vein; proximal half of costa with
short, appressed, black hairs. Legs black; pulvilli of fore feet
longer than last tarsal joint; middle tibia with one bristle on outer
front side near middle; hind tibia with but two bristles on outside
near the middle.

Length, 3 to 4 mm.

Type.—Male, Cat. No. 3580, U.S.N.M.

Host relationships.—Unknown.

Redescribed from the type and the paratype, labeled “swept from
Pectis papposa,” Las Cruces, New Mexico (Cockerell), and one male
specimen from Los Angeles County, California, all in the National
Museum. Female unknown.

SENOTAINIA SETULICOSTA, new species

Male—TFront at narrowest 0.30 of head width (measurements of
two as follows: 0.29, 0.31); inner orbits converge moderately from
vertex to the base of the antennae, thence divergent in a broad curve
to the bucca; front golden pollinose; frontal vitta yellow, linear,
scarcely the width of ocellus to above the middle, thence diverging
rapidly to vertex; frontal rows of about ten wealk bristles, separated
at their middle by a distance less than one-half width of para-
frontal; one reclinate and two proclinate orbital bristles; para-
frontals sparsely beset with black bristly hairs; vibrissae strongly
approximated, inserted at distance equal to second antennal joint
above front edge of oral margin; facial ridges bare save for one or
two bristly hairs above the vibrissae; antennae red, extending about
two-thirds distance to vibrissae; third joint equal to second; arista
thickened on basal two-fifths, penultimate joint very short; para-
facials bare; in profile, the buccal width is much less than that of
parafacials, and equals one-sixth to one-tenth the eye height; head
length at vibrissae equals that at base of antennae; front projects
nearly one-half the eye width; palpi yellow. Abdomen strongly
arched in profile, red, excepting apex of fourth segment which is
black; broad pollinose bands encircle the basal halt of the last three
segments; abdomen without macrochactac save for a weak median
marginal pair on the third and fourth segments. Genitalia black;
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in repose exserted conspicuously from the tip of the abdomen;
inner forceps elongate, united to tip, in profile the posterior edge
straight to the apex, viewed from behind broadly triangular. Wings
without a costal spine; costa, on its proximal half, with conspicuous,
erect, radiating, bristly hairs; third vein without bristles. Legs
black; middle tibia with one bristle on the outer front side near the
middle; hind tibia with two to five unequal bristles on the outer
surface, not extending far beyond the middle.

Length, 4.5 to 5 mm.

Type—Male. Cat. No. 28151, U.S.N.M., from Pasadena, Cali-
fornia, April, 1915.

Host relationship.—Unknown.

Deseribed from the type and one other male from Santa Clara
County, California  (Baker). Female not known. These speci-
mens in the National Museum. had been labeled “decisa,” but when
compared with the type of that species were found to be incorrectly
determined. They are evidently the ones examined by Townsend
when “subgenus B”7 of the genus Microsenotainie ** was proposed
for decisa. Townsend’s decisa, however, i1s without question the
same as rubriventris Macquart, and differs widely from the two
California specimens described above.

SENOTAINIA TRILINEATA (Van der Wulp)

Miltogramma trilineata Vax per Wurp, Biol. Cent.-Amer. Dipt., vol. 2,
p. 89, 1890. Type locality, Presidio, Mex.

Arrenopus americanus BraviEr and BeErcENsTAMM, Denkschr. Akad. Wien.,
vol. 58, p. 361, 1891. Type locality, Georgia.

Miltogramma argentifrons TowNsEND, Trans. Amer. Ent. Soc., vol. 18, p. 357,

1891.
Miltogramma cinerascens TowNsEND, Trans. Amer. Ent. Soe., vol. 18, p. 358,
1891.

Senotainia trilineata CoquinLert, U. S. Bur. Ent., Tech. Ser., No. 7, p. 81,
1897.—Swyith, Ins. of New Jersey, p. 778, 1909.—Jonxsoxn, Bull. Amer.
Mus. Nat. Hist., vol. 32, p. 72, 1913.—WavToN, I'roc. U. S. Nat. Mus.,
vol. 48, p. 182, 1914.—Awvupricy, An. Ent. Soe. of Amer., vol. §, p. 82,
1915.—GissoN, Ent. Soc. Ont. Rept. 1919, p. 127.—ReiNuarp, Ent.
News, vol. 30, p. 281, 1919.—CoLe and Lovert, Proc. Cal. Acad. Sei.,
vol. 11, p. 301, 1921.—BrimLEY, Ent. News, vol. 33, p. 25, 1922.—CurnraN,
Can. Ent., vol. 55, p. 174, 1923.

Eusclenomyia peruviensis TowNseEND, Proc. U. S. Nat. Mus., vol. 43, p. 364,
1912. Type from Peru.

Male.—Front at narrowest 0.24 of the head width (measurements
of five as follows: 0.23, 0.24, 0.2, 0.24, 0.25): frontal vitta largely
gray to golden pollinose; frontal rows not closely bordering the vitta,
separated at their middle by distance greater than width of either
parafrontal; small, black, bristly hairs on parafrontals below orbitals,

18 Proc. U. S. Nat. Mus,, vol. 49, p. 619.
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which extend in an irregular row on parafacials almost to bucea;
antennae black, exeepting apex of second joint, which is red; in pro-
file, bucecal width exceeds that of parafacial and equals one-fourth
eve height; head length at vibrissae equals that at base of antennac;
palpi vellow, usually with black tips. Thorax with three distinct
postsutural dorsocentrals and two sternopleural bristles.  Abdomen
densely gray pollinose over black, without red spots on the sides, the
narrow margins of the segments yellowish brown; with three more
or less vague black spots on cach of the last three segments; the sec-
ond segment bears a strong median marginal pair of bristles, the third
and fourth each with marginal rows. Genital segments and foreeps
subshining black; inner foreeps (pl. 2, fig. 7) scarcely twice as long
as broad, tapering uniformly to sharp, stout points curved sharply
forward at tips, broadly divergent when viewed from behind; outer
forceps shorter than inner pair, curved inward to rounded spoon-like
tips.  Wings without costal spine; with one to two small bristles at
base of third vein.

Female.—Width of front at narrowest 0.24 of head width (measure-
ments of five as follows: 0.23, 0.24, 0.24, 0.24, 0.26); vertex, front
and face more deeply golden pollinose than in the male; in profile,
buceal width equals one-fifth eye height. Thorax and abdomen
golden pollinose.  Otherwise like the male excepting the usual dif-
ferences in genitalia and size of pulvilli.

Length 3.0 to 7.0 mm.

This species 1s one of the most common Muscoid flies of North
America. Redeseribed from a long series of both sexes from all parts
of the United States, one male from San Carlos, Costa Rica (Schild
and Burgdorf), and one female from Chinandega, Nicaragua (Balker).
Townsend’s cight specimens frem Peru (Huselenomyia peruviensis),
which are before me, differ slightly from the typical North American
specimens in having the parafacials more bristly, and the first abdomi-
nal secgment of the males and some of the females with a pair of
distinct median marginal bristles.  In much of the western material
examined, which includes speeimens from Colorado, Idaho, Nevada,
New Mexico, Washington, and California, the three black spots on
the intermediate segments of the abdomen are sharply defined from
the surrounding white pollen, and the frontal bristles are noticeably
weaker than in typical castern specimens. The male genitalia of
these Peruvian and western forms are apparently identical with that
of the form fromn the eastern United States.  After a careful study of
available material 1 am inclined to retain all under trilineata.

Of four specimens of trilineate determined by me and forwarded
to Major Austen, he finds that one is trilineata by comparison with
the type. The others, however, appear to him to represent a dif-
ferent species, with which opinion I can not concur. The type of
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Arrenopus americanus was loaned from the Vienna Museum for exami-
nation and the svnonymy of Coquillett verified. Townsend’s types
for argentifrons and cincracens have been loaned by the University
of Kansas Muscum, and the synonymy of Coquillett and of Aldrich
verified.

In the four specimens in which the female reproductive organs were
dissected there was agreement in the following characters (pl. 4, fig. 20) :
Spermatheca, three, their ducts clongate, without inflations, two of the
duets united on the distal half; aceessory glands of equal size, some-
what less than ten times as long as their ducts: uterine pouch dis-
tinctly chordate; ovaries emptied, even before maggots in uterus had
reached their full development.

The only difference in the morphology of the uterine maggot noted
between this species and others of the genus studied, is found in the
buccopharyngeal apparatus (pl. 5, fig. 31). In this, the median hook
is suddenly constricted just beyond the base, expanding again near
the tip, thence tapering to a stout point, the axis of which is almost
perpendicular to the axis of the buccopharyngeal apparatus; lateral
hooks with broad, nearly parallel sides to near tips, thence tapering
abruptly to minute recurved points having a deep U-shaped invagina-
tion on ventral margin.

The puparium very closely resembles that of vigilans and rubriven-
tris, from which, however, it differs in minor characters. It is
chestnut brown in color, with minute spines encireling the anterior
part of the thoracic segments; cach segment with fine lateral stria-
tions, the anal segment without well defined spines above the de-
pression.  In lateral view, it is deepest at the middle, tapering
slightly in both directions; the dorsal margin is straight; the ventral
margin broadly convex. Anterior spiracle with six to seven papillae;
posterior spiracles separated by a distance slightly greater than their
width, and located slightly above the horizontal bisecting plane.
Anal depression shallow.

The known range of trilineata is greater than that of any other
species of the genus.  Northward it lias been recorded as far as New
Hampshire, Ontario, Illinois, Minnesota, Canadian Northwest
Territory, and British Columbia.  Curran reports it from Fort Simp-
son, near 62° latitude, far north of the known distribution of any
other species of this group, and not far from the Aretie Cirele.  South-
ward from this limit it has been reported from numerous localities
representing nearly every state of the United States, and from Mexico,
Nicaragua, and Costa Rica. Townsend has recovered what is in all
probability the same species from Peru. It is not known outside of
the American continents.

Notwithstanding its abundance and wide distribution, but very
little has been published on the biology of this species.  The writer



ART. 9 TWO-WINGED FLIES OF TRIBE MILTOGRAMMINI—ALLEN 35

has had this form under observation at frequent intervals during the
past three seasons, and has been able to gather some information on
its life cycle and ecology.

Adults are gencrally present throughout the warmer months. In
Ohio, Mississippi, and the District of Columbia, where this species
has been under observation, it was found to be more widely dis-
tributed over the terrain than any other species of Senotainia. It
oceurs, however, most commonly over barren sandy soil such asisfound
along river banks, and on denuded ground, such places being sought
out also by the fossorial Hymenoptera with which it is associated.
The adults are not often found on rank vegetation except when
attracted by the blossoms of certain plants, but they visit in con-
spicuous numbers, a considerable number of flowers including
Erigeron, Anthemis cotula, and Euphorbia corollata. In the southern
states, in early fall, they are attracted in large numbers to cowpeas,
where they secure some food substance at the tip of the pod-bearing
stalks.  They frequently appear on Erigeron and cowpeas, even when
these occur in dense stands on low rich ground at considerable dis-
tances from barren soil.

Few published records can be found concerning the host relation-
ships of this species. There is one record of its issuance from a nest
of Sphecius speciosus.™® 1t is also reported as having been reared
from the common army worm,* but this is so definitely at variance
with the usual activity of this speeies and its allies as to be decidedly
questionable. In a recent interesting article on the “ovipositional”
habit of trilineata* Curran mentions other species of fossorial Hy-
menoptera, none of which were linked with this species in a wholly
convincing manner. The writer has reared several specimens from
the nests of Bicyrtes quadrifasciata. Prof. J. B. Parker secured
several specimens from a nest of Bicyrtes ventralis. The three wasps
from which it has been reared are Bembicidae which burrowin thesand.
One stocks its nest with flies, largely Muscoidea, the other two with
Hemipterous nymphs.  Bembicid wasps, according to the writer’s
observations, are never as abundant as ¢rilineata adults; therefore it
seems probable that the latter will be found by further observation to
issue from the nests of several other common species of Hymenoptera.

Professor Parker has submitted the following information regard-
ing the rearing of trilincata from Bicyrtes ventralis at Washington,
D. C. On June 13, 1914, the wasp “was discovered storing a nest
with nymphs of a Iemipterous insect. It was marked and was
opened on June 20, 1914. It contained the remains of seven bugs
and ten fly puparia. No trace of the larval wasp was found. The

19 Coquiliett, U. S. Bur. Ent, Tech. Ser., No. 7, . 20, 1807,
2 Forbes, Psyche, vol. 6, p. 467, 1893.
2 Can. Ent., vol. 55, p. 174, 1923.
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puparia were four inches below the surface of the ground. The soil
was a sandy loam. The puparia were put in a breeding cell. On
July 4, 1914, all flies had emerged.” :

The writer secured the following information in rearing from
Bicyrtes quadrifasciata. A female was noted intently watching the
wasp building its burrow and was eaptured and identified. A single
nest from a fot of several collected in this colony was found to be
infested with six maggots, all of which proved to be trilineata. The
development of the maggots in this nest proved to be almost identical
with that of the larvae of S. wvigilans, previously discussed. The
maggots remained undiscovered until after the wasp egg had hatched,
but the grub of the wasp failed to develop since it was soon over-
whelmed by the rapidly growing Dipterous larvae. In this case, all
the stores of the wasp were consumed, the maggots spending the
greater part of their developmental period as Sarcophagidlike scav-
engers in the midst of the decomposing bodies of the bug nymphs.
The larval period from the time the nest was colleeted to the formation
of the puparium was four to five days. Since the nest was not col-
lected at actual larviposition time, the total larval period may have
heen a day or two longer.  Puparia were formed in damp sand be-
neath the débris of the nest.  The pupal period ranged from eight to
eleven days, four of the six that were reared emerging on the ninth day.

Regarding the establishment of parasite on host, the writer has
made no direct observations.  Curran states that S. trilineata females
poise over the entrance of the burrow and drop eggs direetly into it
as the wasp drags her prey down into it. The white objects seem
dropping into the burrow, whiech he plainly states were not recovered
for closer examination, were in all probability active, naked larvae,
such as are readily demonstrated in the uterus of this and all nearly
related species. The writer has dissected several gravid females
of S. trilineata, in all of which the uterus was filled with large white
maggots not exceeding 75 in number.,

Several workers have noted the presence of annoying and persistent
Dipterous parasites in connection with their studies of the bionomies
of various fossorial Hymenoptera. Most of them have reared these
parasites in suflicient numbers to be impressed with the idea that
they constitute a heavy drain on the cconomy of the wasps.  Several
have noted that the wasps frequently turn on their wary pursuers,
and attempt to drive them away.  None, however, scem ever to have
observed the wasps catching these elusive little flies.  But observa-
uons made by the writer indicate that one species of wasp not only
catches these flies but uses them to provision its nest. Several
nests of Bembic spinolae were dug out at Columbus, Ohio, in the
summer of 1921, which were found to contain the dismembered chitin-
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ous remains of many flies, as they had been left by the feeding stages.
These were taken to the laboratory and carefully examined, and
found to contain. among others, the dismembered parts of what was
unquestionably S. trilincata. Heads and male genitalia, both of
which are suflicient for diagnostic purposes, were isolated from the
gencral débris.  This observation indicates a unique relationship
hetween these two species.  The wasp, which provides its nest with
flies of several species, apparently does not hesitate to use the bodies
of its Senotainia parasites when they can be captured, while the fly
lurks about its enemy and host, infesting its nest with maggots, when-
ever opportunity offers.  We have here then, an interesting case of
wasp predaceous on fly, and fly in turn parasitic on wasp. But
stranger still, Senotainia maggots in the nests of this wasp must be
accustomed to subsisting in part on the bodies of the adults of their
own species, when such are provided by the host. In fact, it is not
improbable, as our discussion at another place of experiments per-
formed with this species wili show, for this wasp by capturing and
carrying into its nest the body of a mature female Senotainia, to
unwittingly infest its nest with the parasite.

In connection with the work on 8. trilineata, it was discovered
that larvae carvefully pressed from the body of gravid females were
capable of readily establishing themselves under artificial conditions.
It appears worth while to dwell briefly on the information secured
through them, first because our knowledge of the habits of the
immature stages of this group have not been thoroughly worked out
and secondly because it serves to further establish the Sarcophagid
affinities of the group.

in one experiment, several active maggots squeezed from a gravid
female were placed on nymphs of Leptoglossus, artificially paralyzed
by erushing the head, to simulate the condition of the normal food.
The maggots started to feed at once, through holes torn in the
exoskeleton, at joints not heavily reinforeed, such as the leg sockets.
They frequently buried their body up to the anal plate in the feeding
punctures. The maggots developed normally, so far as could be
discovered, becoming in their later instars scavengers on the decaying
bodies of the bugs. Two of the lot formed puparia, which, however,
failed to emerge.

In another instance, the body of a female which had been allowed
to lie in the cage for a day following death, was found to contain
several healthy maggots which had consumed the softer tissues within
the body of their mother.  These were placed on the body of a freshly
killed adult Leptoglossus and started immediately to wander over
the body in search of food, seeking the softer places in the integument
where they proceeded to make punctures by raking backward and
forward with the mouthhooks.  The morning after placing on pre-
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pared food, the lot was examined. Four were found with the anterior
end inside the body of the bug, entrance having been secured through
rents torn between the sclerites, the posterior third of the maggots were
exposed.

In another experiment, maggots squeezed from the female were
placed on Leptoglossus nymphs artificially paralyzed, two maggots
to each of five nymphs. All of the maggots cstablished themselves
but one. The nymphs were earefully examined the following day,
and showed no external evidence of the parasites, in this respect
differing from the two previous experiments. One was dissccted
and both maggots, early in the sccond instar, were found wholly
within the body of the host, which was dead, but whose tissues had
as yet shown no signs of decay. On the following day, or when the
maggots were two days old, another nymph was dissected, and found
to contain both maggots, in the second instar, wholly concealed
within the body, apparently in exeellent condition and feeding on the
body contents, now brown, semifluid, and in a moderately advanced
state of decay. On the following day, all the remaining nymphs
were disseeted and the maggots were found to be dead, quite likely
beeause of the extensive desiceation of the food material.

These experiments with the maggots of S. trilineata are too limited
to serve as a satisfactory basis for generalization, but certain points
are indicated which it may be allowable to express. First, it is
ovident that this species is not a primary parasite of the wasps with
which it associates, nor yet is it a commensal in the ordinarily accepted
sense of that term. No term seems to exactly describe the relations
of these two forms. The maggot is at first a true parasite on the
living insects captured by the wasp, in the later stages becoming a
scavenger on their putrifying bodies, and incidentally it may assume
the role of predator on the young of the wasp for which the paralyzed
insects have been provided.

SENOTAINIA RUFIVENTRIS (Coquillett)

Hilarella rufiventris CoQuiLLeTT, U. S. Bur. Ent., Tech. Ser., No. 7, p. 129
1897. Type from Holly Springs, Mississippi, located in National Museum.

Eusenotainia rufiventris TowNsteNDp, Proc. Biol. Soc. Wash., vol. 26, p. 22,
1915.

This species was without question incorrectly placed by Coquillett
in the genus filarella.  Townsend recognized this and proposed a
new genus without deseribing it.  The species possesses all the typieal
characters of the rubriventris series of Senotainia from which it differs
slightly in possessing somewhat longer face and antennac. In the
writer’s opinion these are not variations of generie significance, and
the close relationship with the ribriventris series can best he recognized
by retaining it in the same genus.
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Jdlale.—Front at narrowest 0.37 of the head width (measurements
of three 0.36, 0.36, 0.38); orbits most nearly approximated at base of
antennae, diverging slightly above, widely below, with a slight
emargination at the level of vibrissae; front and face silvery pollinose,
frequently grayish or golden pollinose at the vertex; frontal vitta
triangular, yellowish, submerged posteriorly beneath dense pollen;
frontal rows with about nine bristles, separated at middle by distance
almost equal width of parafrontal; one reclinate and two proclinate
orbital bristles; parafrontals destitute of bristly hairs; vibrissae
strongly approximated, nearly the length of second antennal joint
above the front edge of oral margin; facial ridges with two or three
bristly hairs on their lowest fourth; antennae red, extending seven-
eighths distance to vibrissae, third joint five times as long as the
second; arista thickened nearly to tip, penultimate joint slightly
longer than broad; parafacials bare; in profile, width of bucea equals
parafacials and is one-tenth eye height, head length at vibrissae is
distinetly less than at base of antennae, front projects more than
one-third eye width; palpi yellow. Thorax gray pollinose over black,
without distinet vittae; two postsutural dorsocentral bristles are dis-
tinguishable; two sternopleurals present; the scutellum bears three
marginal pairs of which the apicals are the strongest; weak preapicals
present. Abdomen largely red, fourth segment black, the third partly
so; last three segments with thinly pollinose bands on their basal half;
first two segments without bristles, third and fourth with marginal
rows of about ten weak ones. Genitalia black, in repose, protruding
from abdomen for distance equal to one-half the length of fourth
abdominal segment. Wings without costal spine; third vein with a
single small bristle at its base. Legs black; middle tibia with a single
bristle on outer front side near middle; hind tibia on outer surface
with several weak bristles on proximal three-fifths.

Female.—TFront at narrowest 0.29 of the head width (inecasurements
of three 0.28, 0.29, 0.30); frontal vitta narrower than in the male;
frontal rows at their middle separated by a distance equal to two-
thirds width of parafrontal; distance of vibrissae above the oral
margin fully equals the second antennal joint; vibrissae more strongly
approximated than in male; third antennal joint two and one-half
to three times the second. Otherwise, except for the usual sexual
differences of the pulvilli and genitalia, like the male.

Length 3.0 to 6.0 mm.

Type—Male, Cat. No. 3755, U.S.N.M.

Host relationships.—Unknown.

Redeseribed from the type, and two males and one female of the
type series from Holly Springs, Mississippi (F. W. Mally); one
male, Lafayette, Indiana (J. M. Aldrich) ; one female, Owen’s Lake,
California (J. M. Aldrich); all in the collection of the National
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Museum: one female, Phoenix, Arizona (A. K. Fisher), in the collec-
tion of J. R. Malloch: and one female, Holly Springs, Mississippi
(IH. W. A.), in my collection. The specimen from Owen’s Lake has
an arista with a rather long penultimate joint but agrees in other
respects with the typical, and is probably the same species.

Genus OESTROHILARELLA Townsend

Oestrohilarella TownNsEND, Insecut. Insc. Menst., vol. 6, p. 162, 1918.
Genotype, Hilarella aristalis Coquillett from southern Illinois.

Readily distinguishable from Hilarella, Phrosinella, and Eumacrony-
chia by the absence of any definite angle between the facial and buceal
margin, when viewed from the side, and the presence of a globose or
subglobose abdomen upon which the maerochactae are scarcely
differentiated. The genus also differs from Hilarella in having the
last section of the fifth veinn much less than half as long as the preced-
ing section, and in the absence of a costal spine; from Phrosinella
in having the lunule minute and largely concealed, the frontal rows
not extending beyond the base of the antennac and not suddenly
divergent below, the parafacials not suddenly constrieted near the
lower inner corner of the eye; from Eumacronyehia in not having the
pollen of the abdominal segments limited to dense, even, basal bands.
Other distinguishing characters are as follows; a single frontal row
on cither side of the vitta; orbital bristles present in both sexes;
antennae extending much more than half the distance to the vibrissae,
which are inserted just above the oral margin; probosels much
shorter than head height; small bristly hairs on less than the lowest
half of the facial ridges; in profile,head length at vibrissaec much less
than at base of antennae; no pale hairs on bucea or back of head
about the oral cavity; two sternopleural bristles present; wings
with but a few bristles at base of third vein.

A single North American species is referable to this genus.

OESTROHILARELLA ARISTALIS (Coguillett)

IHilarella aristalis CoquinLerr, U. S. Bur. Ent., Tech. Ser., no. 7, p. 129,
1897.

The front of the male is distiently wider than that of the female
(measurements of the ratio of the front at narrowest to head width,
for males an average of 0.365 for two measuring 0.36 and 0.37,
respectively; for females an average of 0.308 for six measuring
0.29, 0.29, 0.30, 0.31, 0.33, and 0.33, respectively); one reclinate and
two proclinate orbital bristles; frontal vitta black and at level of
lowest orbital slightly wider than either parafrontal: third antennal
joint black, three times as long as the second; arista thickened on
basal three-fourths; parafacials bare on lower half. Thorax gray
pollinose with four distinet black vittae; three postsutural dorsocen-
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tral bristles present; scutellum with three nearly equal pairs of mar-
ginals.  Abdomen densely gray pollinose, the intermediate segments
when viewed from the rear each with three large, vaguely defined,
triangular black spots. In the female, sclerites which appear
to be the fourth, fifth, and sixth sternites but which are very likely
part of the genitalia, together with the lower valve of the genitalia,
cause a conspicuous bulge in the lower, posterior part of the abdomen.
Wings hyaline; apical cell closed or narrowly open at margin of wing;
hind eross-vein not parallel to section of fourth vein beyond the bend.
Legs black, rather short and stout: middle tibia with one bristle on
outer front side near middle.

Length 1.0 to 5.0 mm.

Type—Male, (Cat. No. 3634, U.S.N.M.

Host relationship. Unknown.

Range.—New York, Virginia, Indiana, Illinois, Colorado, Arizona,
California, British Columbia.

The following material has been examined: The type, which is a
male from southern Illinois (Robertson), and a female from Santa
Clara county, California (Baker), of the typeseries; two from Colorado
(Coquillett), two from Lafayette, Ind. (J. M. Aldrich); and other
specimens frem Kaslo, British Columbia (R. P. Currie); Oswego,
New York; Tuscon, Arizona (J. M. Aldrich); all in the collection
of the National Museum. Two females from Falls Chureh, Virginia
in the collection of Mr. Nathan Banks.

Genus OPSIDIA Coquillett

Opsidia CoquiLLeTrt, Journ. New York Ent. Soc., vol. 3, p. 102, 1895;
Proc. U. 8. Nat. Mus., vol. 37, p. 580, 1910. Genotype, O. gonioides
Coquillett, Atlantic City, N. J—Apams, in Williston’s North American
Diptera, p. 376, fig. 151, No. 90, 1908.—TownNseEND, Smithsonian Misc.
Colls., vol. 41, p. 64, 1908.

In Coquillett’s deseription of the genus, only a single male was
available, and some of the characters given can scarcely be considered
more than specific.  The outstanding characters of the genus based
on the genotype, and a new species, 0. metopioides, are as follows:

Front with a single frontal row of bristles on either side of the
vitta, which extend downward to slightly below base of antennae;
proclinate ocellars present; orbital bristles in both sexes. The facial
depression deep and narrow with parallel sides, is the most distine-
tive character of the genus. TFacial ridges with bristly hairs not
extending above the lowest fourth; vibrissae differentiated, and
inserted far above front edge of oral margin; antennae extending
nearly to vibrissae; arista with penultimate joint less than twice as
long as wide; in profile, head length at vibrissae much less than at
base of antennac; bucca and back of head black setulose, without
pale hairs about the oral cavity; proboscis slender, at most slightly

54202—267——1t
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shorter than head height; palpi well developed. Thorax with two
sternopleural bristies.  Genitalia of male (pl. 1, fig. 5), small, and
in repose, scarcely protruding from tip of abdomen; of female, re-
tracted and non-piercing. Wings with apical cell open; last section
of fifth vein distinctly less than half as long as preceding section;
costal spine wanting; middle tibia with one macrochacta on outer
front side near the middle; hind tibia on outside with row of uneven
bristles extending from base to apex.

EKEY TO NORTH AMERICAN SPECIES OF OFSIDIA

1. Front, at base of antennae, twice as wide as either eye; arista thickened

nearly to tip. . ____ gonioides Coquillett.
Front, at base of antennac, as wide as either eye; arista thickened on less than
the basal half_ _ __ . ______ metopioides, new species.

OPSIDIA GONIOIDES Coquillett

Opsidia gonioides CoQuiLLETT, Journ. New York Ent. Soe., vol. 3, p. 102’
1895; U. S. Bur. Ent., Tech. Ser., no. 7, p. 128, 1897.—SurH, Ins. of
New Jersey, p. 782, 1909.

The distinetive characters of this species are as follows: Female
closely resembles the male. Inner orbits parallel from vertex to
bucea; front approximately twice the width of either eye and of equal
width in both sexes; ratio of front to head width in males averages
0.496 (in five measuring 0.49, 0.49, 0.50, 0.50, 0.50), in females
averages 0.493 (in four measuring 0.48, 0.48, 0.50 and 0.51); the frontal
vitta is red, densely overlaid with golden pollen; much narrower at
base of antennae, expanding abruptly at middle to width greater
than either parafrontal; ocellar bristles directed laterally; one reclinate
and two proclinate orbital bristles present, parafrontals densely black
setulose, the bristly hairs continuous downward over the parafacials,
to tip of antennae; vibrissae inserted more than length of second
antennal joint above front edge of oral margin, but a collapsible
membranous area at this point makes this character widely variable;
second joint of antennac red; third joint black; arista thickened on
basal four-fifths; parafacials with a row of small macrochactae
bordering facial ridges; palpi yellow; in profile, buccal width is sub-
equal to that of parafacials and equal to one-fifth eye height, front
projects a distance nearly equal to horizontal eye diameter. Thorax
densely pollinose, with two somewhat obscure, divergent median
vittae, and a pair of lateral convergent vittae most clearly defined
caudad of transverse suture; three postsutural dorsocentral macro-
chactae, of which the first is searcely differentiated from the sur-
rounding bristly hairs; scutellum with three pairs of strong, nearly
equal macrochactac.  Abdomen densely gray pollinose, with dark
rellections, but without definite spots or polished apical bands;
second segment, and usually the first, with a median marginal pair
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of bristles; third and fourth segments with marginal rows; maero-
chaetae on first three segments short, on anal segment slightly larger.
Wings hyaline; third vein with four or five bristles extending less than
half way from base to small eross-vein. Legs black: the basitarsus
of front leg in male slightly longer than last four joints, in female
distinetly shorter; pulvilli mach shorter than last tarsal joint and of
equal size in both sexes.

Range.—Nlassachusetts, New Jersey, Mnnlan(l Mississippi, Ohio,
Indiana, Wisconsin, Iowa, Nebraska, New Mexico.

Host relationships.—Unknown.

The following material has been examined. The type, a male
from Atlantic City, New Jersey, in the collection of Dr. C. W. John-
son; males and females from the following localities: two, Horseneck
Beach, Massachusetts, (Coquillett); Towa; Chesapeake Beach Mary-
land (R. C. Shannon); Las Cruces, New Mexico, (C. H. T. Townsend);
Lincoln, Nebraska, (O. C. Bradbury); twenty-nine, Lafayette, Ind.
including two labeled “from Asclepias incarnata” and one, “flowers
of Solidago’ (J. M. Aldrich); two, Crawfordsville, Indiana; all in
the collection of the U. S. National Museum, including the Aldrich
collection.  Six specimens from Sandusky, Olhio, Cedar Point,
the collection of Prof. J. S. Hine. Speeimens from Milwaukee,
Wisconsin.  (S. Graenicher); Chesapeake Beach, Maryland; Massa-
chusetts; Lafayette, Indiana; in the collection of the Muscum of
Comparative Zoology at Cambridge, Massachusetts, and in that of
Nathan Banks. Two from Tupelo, Miss. (H. W. Allen); two, West
Springfield, Massachusetts, (H. 1. Smith); in the collection of the
writer.

Very little is known of the biology of this species. Dr. J. M.
Aldrich’s observations indicate that the adults are attracted to
flowers. The reproductive organs of two dried specimens have been
studied.  One was found to contain 61 and the other 79 eggs, which
18 a rather large number for Miltogramminine flies.  The eggs (pl. 4,
fig. 26) were clongate, all at nearly the same stage of developinent,
and In one of the specimens contained partly developed maggots in
which the buecopharyngeal appar&tus was faintly visible, the thin,
delicately reticulated chorion was persistent over the anterior end
of the maggot, but was rolled away from the posterior end of the
body.  Owing to the condition of the specimens dissected, it was
impossible to determine the nature of the internal reproduetive
organs, but from the presence of partially developed maggots already
partly freed from the chorion, it is probable that the species deposits
active maggots,
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OPSIDIA METOPIOIDES, new species

I'ront at narrowest point, in single specimen measured, 0.35 of liead
width; inner orbits most nearly approximated at base of antennae,
diverging moderately and equally to vertex and bucea; frontal vitta
black, narrowest at base of antennae, sides diverging to vertex, vitta
at level of lowest ocellus, slightly wider than either parafrontal;
parafrontals gray pollinose; about thirteen bristles in the single
frontal row, which extends downward as far as base of second anten-
nal joint; one reelinate and two proclinate orbital bristles, which are
much stronger than bristles in frontal rows; sparse bristly hairs on
front outside of macrochactae; vibrissae inserted one and one-half
times length of second antennal joint above front edge of oral margin;
facial ridges nearly parallel; bearing two bristly hairs just above the
vibrissae; antennac extend five-sixths the distance to vibrissae;
second joint red; third joint black, four times as long as second;
arista thickened on basal two-{ifths; in profile, width of bum& cquals
that of parafacials, and is one-sixth eye height, front protrudos one-
third the eye diameter; parafacials with sparse microscopic hairs.
Buecea with very fine, black hairs; palpi yellow., Thorax golden
pollinose over black, with three somewhat obscure black vittae,
perceptible to scutellum; three postsutural dorsocentral bristles of
which the first is scareely larger than the surrounding bristly hairs;
seutellum uniformly pollinose, with three pairs of marginal bristles;
prescutellars searcely differentiated.  Abdomen black, the bases of
the last three broadly, and the first segment entirely, pollinose; first
and second segments each with a pair of median marginal bristles;
third and fourth with median marginal rows of ten to fourteen
bristles.  Genitalia black. Wings hyaline; penultimate section of
fourth vein equaling three-fifths the preceding section; hind cross-
vein nearly parallel to seetion of fourth vein beyond the bend; third
vein with row of small bristles extending nearly to small cross-vem.
Legs black; pulvilli half as long as last tarsal joint.

L(‘ngth, 7 mmn.

Type.—Male, Cat. No. 28152, U.S.N.M.

Desceribed from one male, Porto Bello, Panama, April 22, 1912.
(A. Busck.)

Genus OPSIDIOPSIS Townsend
Opsidiopsis TownsEND, Proe. U. S. Nat. Mus., vol. 56, p. 544, 1919.  Geno-
type, oblata Townsend, from Wild Horse Canyon, Animas Mountains, New
Mexico.

This genus was erected by Townsend to receive a single species
having the habitus of Opsidia from which it is readily distinguished by
the row of bristly hairs on the first vein and the last section of the
fifth vein being distinetly more than half as long as the preceding
section.  The presence of the bristly first vein is unique, serving to
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distinguish the genus from all other known North American Milto-
gramminae. Otheroutstanding characters are as follows; the presence
of a single frontal row, the macrochactae of which descend below the
base of the antennac; vibrissae inserted near oral margin; antennae
extending nearly to vibrissae; parafacials with a row of macrochactae
near the facial ridges whicli increase in size, downward.  Thorax with
two sternopleural bristles. Wings with first apical eell open and
ending far before extreme wing tip; fourth vein with the usual strong
fold at the bend. Middle tibia on outer front side near middle with
a single macrochaeta.

OPSIDIOPSIS OBLATA Townsend
Opsidiopsis oblata TowNsEND, Proe. U. S. Nat. Mus., vol. 56, p. 544, 1919.
Chacetoplagia modesta REiNHARD, Ann. Ent. Soe. Amer., vol. 14, p. 234, figs. 9,
10, 1921.

The synonomy given above was pointed out to me by Dr. J. M.
Aldrich who had previously compared the types. In this species the
third antennal joint and the palpi are black; the frontal vitta at its
middle is fully three times as wide as either parafrontal; the thorax is
marked with four black vittae; three postsutural dorsocentral bristles
are present; the scutellum bears three pairs of long marginals; the last
three abdominal segments are white pollinose on the broad bases,
with polished black apices; the first abdominal segment is without
median marginal bristles, the sccond and the third each bears a mar-
einal pair, and the fourth a marginal row; the costal spine of the wing
is minute.

Type.—Female, Cat. No. 22090, U.S.N.M.

Host relationships.—Unknown.

Range.—Utah, New Mexico, Texas.

The following material has been examined. The type, a female
from Wild Horse Canyon, Animas Mountains, New Mexico, 5,000
feet (C. H. T. Townsend), in the National Museum; one female from
College Station, Texas, type for (Chactoplagia modesta Reinhard
(H. J. Reinhard); and one other specimen from North Bear Run,
Utah (A. Wetmore). Townsend reports collecting the adult on
tender mesquite foliage.

Genus METOPIA Meigen

Metopia MEIGEN, Illig. Mag., vol. 2, p. 280, 1803. Genotype, Musca leuco-
cephala Rossi from Europe.—ScHINER, Fauna Austr., vol. 1, p. 488, 1862.—
Braver and BErgeEnsTaMmM, Zweifl. d. Kaiserl. Mus., vol. 56, p. 114, 1889;
vol. 60, p. 168, 1893.—Va~x peEr Wurp, Biol. Cent.—Amer., Dipt., vol. 2,
p- 114, 1890.—CoqurLLeTr, U. S. Bur. Ent., Tech., Ser., No. 7, p. 127,
1897; Proe. U. 8. Nat. Mus., vol. 37, p. 569, 1910.—Apawms, in Williston’s
Manual of N. A. Dipt., p. 376, fig. 151, no. 88, 1908.—Tow~NSEND, Smith-
son. Mise. Coll., vol. 51, p. 56, 1908; An. Ent. Soe. Amer., vol. 4, pp. 130,
140, 1911.
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Ophelia RoBiNEAU-DEsvoipy, Myod., p. 120, 1830. Preoccupied 1817 in
Vermes. The genotype according to Bezzi and Stein, Kat. Pal. Dipt.,
vol. 3, p. 510, equals campestris in Metopia.—TownNsEND, Ins. Ins. Menst.,
vol. 4, p. 8 gracilis Robineau-Desvoidy designated as type.

Araba RoBINEAU-DEsvoinpy, Myod., p. 127, 1830; Dipt. des Environs de
Paris, vol. 2, p. 88, 1863. This name modified by the author to Arabella,
for sake of euphony. Genotype designated by Desvoidy in 1863, Tachnia
argyrocephala Meigen, which equals leucocephala Rossi, the genotype of
Mectopia. .

Anicia RopiNeav-DEesvoipy, Dipt. Envr. Paris, vol. 2, p. 99, 1863. Geno-
tvpe, sabulosa which according to Bezzi and Stein, Kat. Pal. Dipt., vol. 3,
p. 510, belongs in the genus Metopia.

Arabella RoBINEAU-DEsvVoIDY, Dipt. Envr. Paris, vol. 2, p. 88, 1863. Geno-
type, Tachina argyrocephala Meigen considered by some European workers
as synonymous with leucocephala and by others as a very nearly related
species in the genus Mectopia.

Argyrella RoBiNeau-Desvorny, Dipt. Envr. Paris, vol. 2, p. 87, 1863.
Genotype, dissimelis which according to Bezzi and Stein, Kat. Pal. Dipt.,
vol. 3, p. 512, equals leucocephala in Mectopia.

Argyria RoBINEAU-DESvVoIpY, Dipt. Envr. Paris, vol. 2, p. 82, 1863. Pre-
occuppied by Hubner in Lepidoptera, 1816. Genotype leucocephala of
Rossi which, however, is type of Metopia.

Parametopia TownsExDp, Proc. U, S. Nat. Mus., vol. 49, p. 619, 1914.
Genotype, morrisons which equals lateralis Macquart and'is congeneric
with leucocephala. In this synonomy, I have followed Bezzi and Stein,
adding to their list Townsend’s Parametopia after comparison of genotypes.

The known North American species of the genus Metopia possess
the following characters.  Width of front 1s with some species greater
in the male, in others in the female.  There is a single frontal row on
each side of the vitta, extending as far as, or slightly below, base of
second antennal joint, suddenly divergent below; lunule conspicuous,
nearly half as long as wide; small proelinate ocellar bristles present;
orbital bristles in both sexes, four on ecach side, of which the lowest
is proclinate, the uppermost reclinate, and the intermediate two decus-
sate; facial ridges divergent, with small bristly hairs not extending
above the lowest fourth; vibrissae nearly or quite level with oral
margin; antennae extending nearly to vibrissae; penultimate joint of
arista at most slightly longer than broad; parafacials with a row of
strong macrochaetae bordering the facial ridges, becoming progres-
sively larger as they approach the vibrissae; in profile, head length
at vibrissae mueh less than at base of antennae, epistoma not visible,
head with a pronounced conical contour; bucea and back of head
with black bristly hairs, no pale hairs on the sides and back of oral
cavity; facets of eye at extreme front but slightly larger than those
at side of head; proboscis rarely one-half hiead height, very short and
stout, with large fleshy labella; paipi moderate to very small in size
or entirely lacking. Thorax with two sternopleural bristles and three
strong postsutural dorsocentrals; scutellum with three pairs of strong
marginal bristles.  Pollen of abdomen usually interrupted by one to
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three irregular spots on each segnient but never occurring in even,
sharply defined basal bands; strong marginal abdominal bristles
present, no discals.  Genitalia of male (pl. 1, figs. 1, 2) small, in re-
pose retracted within abdomen so as to be scarcely visible in profile
view; females with the usual retracted larvipositors, without piercing
parts.  Wings with the apical eell open; fourth vein with a distinet
fold at the bend; last section of fifth vein not more than half length
of preceding section; costal spine wanting; only third vein bristly,
and this with row of small bristles usually extending at least half
way to small cross vein. Pulvilli of about equal size in both sexes
and usually less than half as long as last tarsal joint; fore tarsus of
male frequently ornamented with several long erect bristly hairs (pl.
3, fig. 19); middle tibia with not more than one macrochaeta on outer
front side near middle.

Townsend 22 dissected one species of the genus and found that it
possesses the typical double-pouched uterus of the Miltogramminae.
Thompson ?* who has studied the first instar maggots of leucocephala,
lateralis, and campestris found that all possess a buccopharyngeal
apparatus with a strong median stylet which articulates on the very
slender dorsal accessory piece, two weak lateral hooks and the basal
piece, the latter fused without articuiation to the intermediate
picce. The cuticula of each segment is armed anteriorly by a band
ot minute, flattened, transparent scales, and posteriorly by a wider
band of longitudinal corrugations.

The genus is represented in FKurope, North and South America.
In North America it does not have so extensive a range as Senotainia,
not being known north of Grand Lake, Newfoundland, southern
Quebec and Kaslo, British Columbia, or south of Cuba and Guerrero,
Mexico.

The adults frequent denuded soil, low herbaceous vegetation, and
in the case of some species, the foliage of shrubby plants in open
forests. They are not known to be attracted to flowers but some
species are drawn, in large numbers, to foliage smeared with the
honeydew of Hemipterous insects. These flies are biologically
superimposed upon fossorial Hymenoptera which nest in the ground,
and have been reared from or found associated with species of several
families including the Halictidae, Sphecidae, Bembicidae, and
Cerceridac.

22 An. Ent. Soc. Amer., vol. 4, p. 130, 1911.
23 Paris Edition du Bull. Biol. de Ia France et de la Belgique, Recherches sur les Diptéres Parasites,
pp. 110-114, 1921.
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KEY TO NORTH AMERICAN SPECIES OF METOPIA.

. Frontal vitta at level of lowest orbitals, wider than cither parafrontal._ . _ _4.
Frontal vitta, at level of lowest orbitals, narrower than parafrontal________ 2.
. Anterior part of parafrontals conspicuously silvery; frontal vitta narrowed

anteriorly to a line scarcely wider than lowest ocellus.
(male) leucocephala (Rossi).
Anterior part of parafrontals gray or leaden pollinose; anterior part of frontal
vitta at least three times as wide as lowest ocellus_ ___ _ I 3.

. Pollinose arca of parafrontals sharply limited posteriorly al level of lowest

orbital bristles.___________________________ (mzale) opaca, new specics.
Pollinose area of parafrontals not sharply limited posteriorly and continuous
over vertex_ . ____________________________ (female) leucocephala (Rossi).

. Hind cross-vein strongly oblique to section of fourth vein before the bend;

front, in profile, projeets forward from the eye for a distance much less

than horizontal diameter of eye________________________ ___________ 6.
Hind cross vein necarly perpendicular to section of fourth vein before the
bend_ _ L _______ 5.

. Front, in profile, projects forward from the eye for distance greater than
horizontal diameter of eye.____ _________ perpendicularis Van der Wulp.
Front, in profile, projects forward from the eye for distance not more than
one-third horizontal diameter of eye__________ tessellata, new species.
Palpi, if present, smaller than thickened part of arista; middle tibia lacking
bristle on outside below the middle. - _____________________________ 8.

Palpi present and distinetly larger than thickened part of arista; middle
tibia with a single bristle on outside below the middle; abdomen without
yellow spots on its sides._ . ___ 7.

Tirst abdominal segment with a pair of strong narginal macrochaetae;
middle tibia below its middle with an encircling whorl of three bristles;
male with several long wavy hairs on outside of foretarsus___.____________

campestris (Fallén).

First abdominal segment without median marginal macrochaetae; middle
tibia lacking whorl of three bristles near its middie; male without conspicuous
long wavy hairs on outside of fore tarsus___._____ inermis, new species.

. With very small distinet palpi; males with long hairs or bristles arising from

fore tarsus . e 9.
Without palpi, though sometimes with stubby xudunents, abdomen yecllow
on sides; males lacking long hairs or bristles on the fore tarsus_____.______
sinipalpis, new species.

. Abdomen with pronounced yellowish spots on the sides; male with several

Jong bristles on upper side of fore tarsus_. .. ______lateralis (Macquart).
Abdomen usually wholly black; male with several long hairs on outside of
fore tarsus__ ______________________ sos=c=zo=oo lateropili, new speeies.

METOPIA LEUCOCEPHALA (Rossi)

Musca leucocephala Rossi, Fauna Etrusea, vol. 2, p. 306, No. 1504, 1790,
Type from Kurope.

Metopia leucocephala Muicen, Illig. Mag., vol. 2, p. 280, 1803.—CoQUILLETT,
U. S. Bur. Ent., Tech. Ser., No. 7, p. 127, 1897.—Bgzz1 and StEIN, Kat.
Pal. Dipt., vol. 3, p. 511-512, 1907, contains a full list of numerous refer-
ences in European literature and 14 names of Robineau-Desvoidy assigned
to synonymy.—MELANDER and Brugs, Biol. Bull., No. 5, p. 20.—SiTH,
Tus. of New Jersey, p. 782, 1909.—Tuompson, Can. Ent vol. 43, pp.
313-314, 1011.—Avpricn, An. Ent. Soc. Amer., vol. 8, p. 83, 1915.—
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Apawms, Bull. IIl. Nat. Hist. Survey, vol. 11, p. 195, 1915.—REINHARD,
Ent. News, vol. 30, p. 282, 1919.—Cowre and Loverr, Proec. Cal. Acad.
Sci., vol. 11, p. 303, 1921.—BrmLey, Ent. News, vol. 33, p. 24, 1022,

Ophelia xychus WaLker, ? List 4, p. 70, 1849, after Aldrich.

Metopia rosert Ronpani, Dipt. Ital. Prodr., vol. 3, p. 210, 1859, after Bezzi
and Stein.

Metopia luggert TownsEND, Canad. Ent., vol. 24, p. 69, 1892.

Metopia meridiana TownNseEND, Proe. U. S. Nat. Mus., vol. 43, p. 361, 1912,
After examination of type series at the National Museum.

There are only two North American species of the genus, so far
discovered, leucocephala and opaca, in which the frontal vitta at
the middle is distinetly narrower than either parafrontal. In the
male of leucocephala the frontal vitta is obliterated anteriorly, while
the front on either side is conspicuously silvery. In the female,
the vitta 1s not constrieted to a narrow line anteriorly, and the
front is not conspicuously silvery. The palpi are black and dis-
tinetly larger than the thickened part of the arista. Thorax and
abdomen are black, moderately pollinose and distinetly tinged with
bronze. No yellow spots oceur on the sides of the abdomen; the
first two segments with a median marginal pair of bristles, the
third with one or two laterals and a median marginal pair but never
with an uninterrupted marginal row, the fourth with a marginal
row of about eight. Wings hyaline; the hind eross vein nearly
parallel to section of fourth vein beyond the bend. Legs black;
front tarsus of male without long erect bristly hairs, or abnormally
reduced joints; middle tibia with one strong bristle on outer front
side near the middle.

My notes on this species are based on the examination of several
hundred specimens from all parts of the continental United States,
southern Canada, Cuba, a few adults collected by Townsend in
Peru and deposited in the United States National Museum (A1
meridiana) and several specimens from Burope ineluding some
determined by Professor Bezzi. Types of leucocephala, Q. zychus
Walker and roseri Rondani as well as the numerous types of Robin-
eau-Desvoidy which serve to swell the synonomy of this species, not
seen, and their exact location not known to me.

Range.—Throughout continental United States; Newfoundland,
southern Quebee and British Columbia, Canada; Peru; Europe.

The charaecteristies of the first instar maggots in the specimens
studied by me agree in all but a few minor points with the deserip-
tions and figures published by Thompson.?* 1 have examined several
uterine maggots and find that the lateral hook does not have a blunt
serrated tip as figured by Thompson but ends in a blunt point
apposed to the tip of the median hook. The denticles, about mid-

2 Paris Edition du Bull. Biol. de la France et de la Belgique, Reeherehes sur les Diptéres Parasites, p.
111, fig. 105, 1921.
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way on the keel of the median stylet, so prominentin Thompson’s
figure, are lacking in my specimens. In the buecopharyngeal appa-
ratus, the same parts occur, and in very nearly the same relative
size and conformation as in the various species of Senotainia. 'The
cuticula is found to possess, on every segment, an anterior band of
flat, nearly transparent microscopic scales followed by a wider band
of longitudinal corrugations, as in Senotainia. There are no heavily
chitinized spines on the cuticula at any point. The uterine larvae
are about 0.8 mm. long and the buccopharyngeal apparatus is one-
fourth the length of the body. The other larval instars and the
puparium of this species have not been studied.

The adults frequent sunlit, barren spots on low fertile soil sur-
rounded by luxuriant herbaccous vegetation, such as denuded
spots in a weedy field, or in such crops as rape and cowpeas. In
such places the adults may be found in large numbers, darting
about just above the surface of the soil, alighting now and then on
the soil or on short dry sticks arising from the ground. They are
not known to be attracted to flowers. On one oeccasion they were
found in great abundance on rape, apparently attracted by a flow
of honeydew from the heavy infestation of plant lice present.

M. leucocephala has been reported parasitic in the nests of the
“sweat bees,” on Halictus sexcinctus in Pomerania ® and on [
pruinosus in Massachusetts.®  The latter record is by Melander and
Brues, who state that the adult fly chooses “the moment when the
incoming bee pauses at her threshold, quickly and quietly to oviposit
on her pollen mass and thus infect her offspring.”  This species has
also been observed hovering over the burrows of Chlorion atratum
Lepeletier while the latter was digging in sand ¥ and Adams 1s
credited with the observation that the larvae of Chlorion ichneu-
moneum are devoured by the Metopia maggots.® Bezzi states that
in Europe, M. leucocephala has been reared from Bembix, Halictus
and Philanthus.®

METOPIA OPACA, new species

Male.—Front 0.39 of head width (measurements of five 0.37, 0.3,
0.40, 0.40, 0.40); vertex and upper part of parafrontals dull black,
sharply defined from the dull leaden gray pollen of the anterior
portion of parafrontals whieh is continuous down over face and
bueea; frontal vitta black, not obliterated anteriorly, but narrowed
to near base of antennae where it is nearly as wide as ocellar triangle,
at level of lowest orbitals it is third width of parafrontal; about eleven
bristles in frontal row which extends to below insertion of arista,

25 Ridel, Allg. Zeitsch. {. Ent., vol. 6, p. 152.

26 Biol. Bull., no 5, p. 20, 1903.

27 Adamwms, 111, Nat. Hist. Surv. Bull,, no. 11, p. 195, 1915.
28 Rau and Ran, Wasp Studies Afield, p. 197, 1918.

29 Bezzi and Stein, Kat. Pal. Dipt., vol. 3, p. 511, 1907.
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widely divergent below, with an irregular group of several bristles
within its angle of divergence, two bristles near middle of frontal row
much larger than those on either side; one to three or more proclinate
and about the same number of reclinate orbitals inserted irregularly on
that part of parafrontal devoid of pollen; vertex and upper part of
front thickly black setulose, pollinose part of front sparsely so;
antennae black, third joint seven times length of second; arista
thickened on basal two-fifths; parafacials densely black setulose
on upper half, with usual row of stout bristles extending downward
to level of uppermost bristle on facial ridge; in profile, buccal width
much greater than that of parafacials at narrowest and equals one-
fourth eye height, front projects for distance nearly equal to hori-
zontal eye diameter; palpi black, larger than the thickened part of
arista. Thorax gray pollinose merging with bronze on mesonotum
and scutellum, with four black vittae of about equal width, the inner
pair divergent posteriorly and terminating at transverse suture.
Abdomen densely gray pollinose, tinged with bronze on notum;
pollen of first three segments interrupted by transverse rows of two
to three large black spots, which on the intermediate segments
coalesce in the form of a letter ‘X’ last segment polished black on
apical third; first two segments with strong median marginal bristles,
third with a strong median marginal pair and one or two pairs of
strong laterals which fail to complete an uninterrupted marginal
row, fourth with the usual marginal row. Wings subhyaline; hind
cross-vein oblique to section of fourth vein before the bend, parallel
to section beyond bend; third vein bristly more than half way to
small cross-vein. Fore tarsus without conspicuous long bristly hairs
on the side; middle tibia with one prominant bristle on outer front
side beyond middle; hind tibia on outside with row of about twelve
uneven bristles extending from base to apex.

Female.—Not known.

Length, 6.5 to 7.0 mn.

Type—Male. Cat. No. 28153, U.S.N.M.

Range.—Oregon, Montana, Ontario.

Host relationships.—Unknown.

Desceribed from the following material: three, including the type,
Marshfield, Oregon, VI-27 (J. M. Aldrich); one, Marshfield, Oregon,
VI-28 (J. M. Aldrich); one, Summit Station, Montana, 5,200 feet,
VII-25 (J. M. Aldrich); all in the National Museum: one, Ottawa,
Ontario, 26-V11-1924 (C. II. Curran), in the Canadian National
Collection.

The male closely resembles lencocephala in the rather striking,
conical-shaped head. It may be readily separated, however, by its
peculiar leaden pollinose front and the greater width of the frontal
vitta anteriorly. It may be possible that females have been placed
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with leucocephala, since the only differences detected in those two
species oceurs in a region markedly different in the two sexes.

METOPIA CAMPESTRIS (Fallén)

Tachina campestris FALLEN, Dipt. suee. Muse., col. 8, p. 12, 1820.—Bgzz1
and StriN, Kat. Pal. Dipt., vol. 3, pp. 510-511, 1907. Contains many
references in Furopean literature for which there is not space in this paper.

Tachina amabilis MEIGEN, Syst. Beschr., vol. 4, pp. 374, 232, 1834.

Ophelia cinerea RoBiNgau-DEsvoipy, Myod., p. 121, 1830.

Ophelia gracilis RoBiNEavu-DEsvoipy, Myod., p. 121, 1830. 5

Ophelia lutescens RoBiNeaU-DEsvoiny, Myod., p. 121, 1830.

Metopia flavescens NMacquart, Soc. Sci. Lille, 1833, p. 285, 1834,

Metopia erassicornis PErrrs, Soc. Linn. Lyon, 1852, p. 63.

Metopia stacgeri RoNpant, Dipt. Ital. Prodr., vol. 3, p. 210, 1859.

Ophelia caesia RoBineau-Desvoipy, Dipt. Envr. Paris, vol. 2, p. 96, 1863.

Ophelia demissa RosiNeau-Desvorny, Dipt. Envr. Paris, vol. 2, p. 08, 1863.

Male.—Front at narrowest 0.30 of head width (measurements of
five 0.29, 0.30, 0.30, 0.30, 0.31); front, face, and bucca gray pollinose
with dark reflections when viewed from below; inner orbits strongly
approximated at base of antennae, diverging widely towards vertex
and bucca; frontal vitta black, diverging moderately toward the rear,
about twice width of either parafrontal at level of lowest orbitals;
about ten bristles in frontal row, which extends to middle of second
antennal joint; parafrontals moderately pilose, with the black bristly
hairs extending downward to insertion of arista; vibrissae level with
front edge of oral margin; facial ridges with two or three bristles not
extending above the lowest fourth; antennae black, extending to half
the length of second antennal joint from vibrissae; third joint five to
seven times as long as the second; arista thickened on basal two-fifths;
in profile, bucca equals one-eighth eye height and is subequal to para-
facials at narrowest point, front projects about one-third eye diam-
eter; parafacials bare save for row of strong macrochactae extending
downwards to level of uppermost bristles on facial ridges; palpi
black, much larger than thickened part of arista. Thorax thinly
gray pollinose over black, with two narrow median and two broad
lateral vittae before the transverse suture, and three broad vittae
behind the suture which are obscurely continuous over the scutellum;
the apical and lateral pairs of marginal scutellar bristles equal and
both smaller than the intermediate marginal pair; small preapicals
present. Abdomen shining black, with broad, reflecting, bronze-
tinged gray pollinose bands on hasal two-thirds of the last three seg-
ments; intermediate segments with a median vitta and usually with
large V-shaped indentations in the pollinose bands on either side,
when viewed from rear; first and second segments each with a strong
median marginal pair of bristles; third and fourth each with unin-
terrupted marginal row of about ten bristles.  Genitalia (pl. 1, fig. 2)
black; in repose extruding but slightly from the fourth abdominal
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segment; first genital segment nearly bare save for subapical row of
small bristly hairs; sccond genital segment and the base of inner
forceps densely covered with fine bristly hairs; inner forceps in lateral
view tapering somewhat abruptly to the middle and then more
gradually to nearly straight, strong tips: from the rear the claws
appear conical and are moderately divergent from near the base;
outer forceps yellowish, shorter than the inner pair, with spoon-
shaped tips; fifth sternite enlarged and possessing a broad U-shaped
cleft. Wings hyaline; fourth vein beyond the bend moderately
arcuate, nearly paral<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>